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pa 48. pp. 854-856, March 10) 1916.)}—A heavy. pendulum;. vibrating 
through small arcs, and unconnected with clockwork or escapement,: possesses 
several advantages for recording time in graphic experiments. Its especial 
merit is that its consecutive swings 'are so ‘perfectly isochronous that it¢an be 
employed for testing tuning-forks and other vibrating recotders; |The chief 
obstacle in employing 4 free-swinging pendulum for purposes is the 
- difficulty of determining its rate. “The methods of coincidence devised by 
physicists necessitate the ‘use of a standard ‘clock; and’ are “somewhat com- 
cated: The present paper describes a simple electric counter for recording _ 
eke sich i the period tested. It utilises for this purpose a 
sounder which is, placed in. circuit and is periodi¢ally opened and 
closed by the pendulum that is ‘being tested. For testing a tuning-fork the 
record of the pendulum and the graph of the fork are taken  aek 
507, ‘Bffect of d anical ake Transition 
of Two. Phases, with a, Discussion of Plasticity.. W. Bridgman. (Phys. 
Rey, 7. pp. 215-228, Feb., 1916.)—This. note is to present a thermodynamic 
formula, of considerable generality, and to. discuss some of its special cases. 
‘The need for. such a formula, arose in connection with experiments upon the 
effect. of; high pressures on melting-points and polymorphic transitions 
[see Abs, 1474 (1915)], and the problem resolved itself into finding the effect 
on & transition- (or melting-) point; of unknown extra stresses. not. hydrostatic 
_ in nature;'. The problem has up to the present-received very-meagre attention, 
and the formulz given by James: Thomson and; Gibbs. are for the restricted 
_ case of a‘fluid'in- contact with anisotropic solid; under elastic stress... The 
author now extends these formule to ‘the most: general crystalline solid. with 
_its 28 constants, comprising; 21. elastic .constants,,.6.. thermal, expansion — 
constants;-and one: specific By a double application of the formula 
the still more ‘general may be treated of: two phases, initially, in 
equilibriam under any stress It isfound that given 
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a crystal under a specified state of internal tea 
across the surface of separation from another phase, then the shift of the 
transition-point is entirely determined by these elements alone (to quantities 
of the order concerned), and does not involve at all the orientation of the 
surface with respect to any of the elements of symmetry of the crystal. This 
result is important as affecting the uniqueness of transition- or melting-points 
determined ey ard Sy] fact that the melting-point of a solid at a 


free surf lwa is suggestive 
of plasticity. This latter receives conSiderablé a thes stated 


as follows : A solid subjected to an le Ra iy whatever, either tension, 
eompression, or aka melting-point at the 
unstressed surface (or at a — stressed by less than the average amount) 
and melting will take place at that surface if the stress is high enough. This 
statement is free from all hypothesis as to the nature of the contact between 
the surfaces of the grains. Undef(sonié/cgnditions plastic flow is produced 
by an actual local melting, followed by regelation with equalisation of 
pressure on all the grains. This local melting takes place when any grain 
- is subjected to more than its share of the stress, and so is subjected to a stress 
not hydrostatic. The author “propeeds to“inquire of how wide appli- 
cation this contributory agent in plasticity is, but concludes that it does gd 
to’ Be. Yargely: effective inthe -majority.of the cases in practicec<F 
Some substances an: analogous - effect,’ due of 
(Phys, Zeits..1%;, pp..51-69,. Feb. 15, 1916)—A general 
motions of the beavenly bodies only, but-also the. inthe 


808, Strength of the’ Thin-piate ‘Beam, ‘nae 


e s arre. yi Rendus, 162. pp. 88-86, 
pi of 'a ‘prev the 
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‘Diagram to Facilitate the Stiidy Of External Ballistics, Wik. Dalby. 
Proc.’ 92. ‘pp. 829-887, April: 1; 1916.)—This paper describes a 
semi-graphical ‘method for) the dnwvestigation of: the motion of 'a:projectile,:or 
in general the motion in‘a resisting medium where the resistance ‘is given as 
a function ‘of the velocity which cannot be expressed by any simple algebraic 
form." 'The-solution ‘curves ‘are-derived: by‘simple graphical processes from 
a primitive carve’ which: represents the results of 
teduced 'to give'the resistance stasidard: projectile, fired under standard 
This latter curve:is reproduced in 
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method: has: the! advantage ‘that “the ‘essential ‘scientificprin: 
€iplés, telating to the motion of a projectile can be taught rapidly; and 
without reference to the laborious methods of analysis by means of which 
the" Ballistic’ tables are” derived from’ ‘the ‘exp Nutnet 


PIRD 
(Roy. Proc.’ 92! pip: 2854804'Marth 1° sell rs 
» have dealt with this iid Yetbeeh’ evolved "as in 
thé corresponding Case of 4 plane battler.” ‘TH aeronautics révelit developrients 
have’ shown''the practica For fective’ discussion ‘of the’ case 
where the plaité is the” prevent author attempts to’ show 
how two-dimensional problems’ of ‘of a’ curved’ Surface through’a 
oF The efffux of fluldtHrowgh ai vessel of any shape, may ‘be 
solved how to’ fitid’ the’ of the ‘free and’ how’ the | ‘cont 
hents Of Tesistaride ‘may’ be Calculated ‘from: solution Obtained.’ 
his ‘it’ is" adsuthed ‘that te uid vattishitigly sinall viscosity; thatthe 
two: dithénsiofial ald steady }"and'tHat the’sarface in inotion 
to's ffde along Whith the presstire, atid thérefore Velocity, 
is constant, extraneous forces such as gravity being neglected, hietiod — 
éttiployed’ is! Based’ ‘upon that"in ere 
citi Waves due to a Travelling Disturbance, with ‘an® 
The ‘paper contmences with! a-mathemutidat investigation of the Wave'system 
due to a travelling disturbance) . The “casts of gravity waves and 
capillary'waves are quoted as illustrations. An application to waves in super- 
posed fluids is made, and the bearing on the enome of “ ane a ol . 
The Water “Observed in Norwegian 


pay 


(Phys. Rev. 7. pp. 226-228, Feb., 1916.)—This paper describes the develop, 
ment, which. ripples, maybe; generated not only in steady 
atte but also i in, patterns, in which th the waves apparently move, very slowly. 
This sae, of. a, leisurely, examination. of the. various. phenomena. ‘The 
also, aloes, the convenient, exhibition of. the. a 


"Ripples are g by pus fst blown the wales wate urface. in. 
tank. The puffs are, secured by cutting a tube ,conyeyin 
compressed: air and inserting j in the gap a disc with,a-circular row, of uaa 
spaced holes. When. the, dise, ig rotated, the current_of, air. is peric 
inteerupted. . The waves are made visible by the stroboscepic method. ‘Light 
giving flashes isoperiodic. with the , puffs. of air... By. reflecting. t 


through:the glass. tank, a, steady. pattern. of ripples is.revealed. 


using row, of holes, which were less in number. than those in, the | 
‘ow already: describe: of light could be made, to. come, a. little 
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forward slowly. 


in and King... (Phil. Mag. 81. pp. 822-888, April, 

1916.)—The paper is divided into two parts, The first part deals in four 
sections ,with the. mathematical theory, of viscosity and its experimental 
verification. . Section I contains an historical..survey:of the theoretical 
development of the. ‘subject, and,, as the’ experimental justification of the 
accuracy with, which the fundamental hypothesis is able to give an_interpre- 
tation, of reality. rests on the comparison of a small number of simple experi- 
mental conditions of yiscous flow with the theoretical solutions, some of | 
latter are, considered in, the next three sections... Section.II deals with steady 
motion between. parallel planes, and here the linear hot-wire anemometer 
was. used for a detailed experimental study of gaseous viscosity, involving ~ 
only. the. variation, of the total flow. with. pressure-gradient, Jengths 
breadths of , channels, etc.,, but an actual examination of the gradients o 
velocities themselves, - Section III treats the case of steady motion. in a pipe 
parallel planes. 

Part Il deals. in two. sections with the Jaminar, ‘fow.in. pipes 
and channels... The first section gives at some length an historical and critical 
survey of the theoretical development, following which comes a discussion of 
experimental results.on-the flow. of viscous fluids... The paper, concludes: with 
a table of theoretical.and.experimental values of, Reynolds’ constant: relating 
to the flow of fluids in.channels.and pipes: K = DUp/p, where D is thediam. — 

of the tube, U the mean velocity of en eee 


B16. Viscosity, of Liquefied ‘Rotational Motion. of 
“Sphere in a, Viscous Liquid, J, E. Verschaffelt.. (K. Akad. Amsterdam, 
Proc. 18. 6. pp. 1088-1045, 4916.)—In, the author's previous. work on the 
rotational motion, of a. sphere in a viscous liquid [Abs. 151, 152 (1916)] the 
motion was supposed to be aperiodic, It is now shown, both analytically 
and also practically by an experiment with glycerine, that when the liquid — 
has.an.outside boundary, A solution is derived 


‘nitude to produce a permanent deformation) were forced under known 
pressures through Capillaries: of ‘different dimensions. It is found that’ the 
volume of flow can be tepresented by the formula v= &(P — f), where Pisthe 
pressure employed and’f is ‘the'“ friction,” i.e, the force required to ‘start 
the flow: “I (P be put'in place’ of P'in the ordinaty Poiseuille formula 
for calculating’ the fluidity, this givés’a means for calculating the “ mobility” 
of plastic sabstances, atialogous to the flnidity of viscous substances. ‘The 
friction increases as a linear function of the coticentration of ‘solid present: 
It is independent of the length and diam: of the capillary and of the viscosity 
of the medium, but is affected by the” presence alkalies or acids in ‘the 
mediutn: ‘The mobility decreases rapidly as'the concentration of ‘the’ solid’ is 
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iricreased, and is enormously Sensitive to the presence of ailalies or thie 
mobility of a neutral suspension ‘being ‘increased by” the’ additio 


and. its Connection with the generalised: Diffusion Equation. Smolu-_ 
chowski. (Ann. d. Physik, 48, 8. pp: 1108-1112, Feb.:1, 1916.)—In the 


Brownian molecular moyerhent has’ ‘been treated, the alithor ‘having 
dealt number of cases in a revious a Acad. 


external forces, the author now the laws 
cases ‘whéré the’ particles aré acted’ upon by given ‘external’ forces. “The. 
problem ‘is of outstanding theoretical interest, in that the’ gradual transition 
ftom the stage of uncontrolled Brownian’ Miovenient to that‘ of: macroscopic 
physics where irreversibility rales, follows with’ mathemati¢tal exactness. “It 
out in the paper.” 
Renilus, 162. pp.:41-48, Jan.8, 1916.)—A simplification is suggested’ of the 


“B20, Constitution of the Surface Layers of Liquids, ‘A. Shorter, (Phil. 
Mag. 81, pp.. 260-275, April, 1916,)—A. ‘mathematical. paper, in .which, the 
author, seeks to develop the thermodynamical theory of the subject in.an ele- 
mentary manner. , The formula obtained. by the author is applied to various, 
cases, namely :, the interface between the, immiscible liquids, two, partially 

miscible liquids, liquid. phase in contact, with. vapour phase (both components. 
being volatile), and liquid phase in contact with vapour. phase (only one com-, 
ponent volatile). The assumption sometimes made that the surface-layers of, 


621, Relation ‘between Tension and “other Kata- 
yama. (Tohoku Uniy., Sci, Reports, 4. 5. pp. 878-891, 1916.)—In place of 
e density of the liquid, the author introduces into the Eétvés equation the 

difference between the densities of the liquid’, and the | vapour, thus obtaining : 
e expression, y[M/(D; — = a(T,—). This equation does not con-— 
plus the theory of corresponding states and agrees with the experimental. 
esults for benzene, chlorobenzene, carbon tetrachloride, ether, ethyl acetate, | 
cat acetic acid ; even at temperatures near. the Critical point, the mean value 
of a is 2°04, When the liquid under consideration is associated, the tempera- 
ture coefficient of its molecular surface’ energy may be greater. or less than’ 
the normal value of the constant a, so that the degree ‘Of association cannot ) 
nined in this way. Van der Waals’ equation connecting the’ ‘surface, i 
* tension and temperature, together with the above modification of the Eétvés 
equation leads to the expression, D,— D,= 8°08(1 — 9)9851 D,, and the 
coristant, and) that ‘of van der Waals, Kj; are. connected’ this ; 
4+ “Farther, the “following relation temperature; 
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coefficient. of surface, tension. and temperature. Centigrade: is. obtained: 
dy/aT =, Bchaving the value 1-284); this. expression .is 
approximately the same as that of Walden for ordinary temperatures, © Total 
surface energy and molecular total surface energy are calculated from the 
equation:of vatider Waals, and the following simple relation ‘between' the total 
surface energy and the free surface‘energy + 0°2846)/(I — 9), 


Tropical Hurricane of September 2, Louisiana. 1, My 
Cline. “(Monthly Weather Rev. 43. pp.. 456-466, Sept, 1915, A. detailed 
account of the meteorological conditions accompanying a. hurricane which 
moved northwards over ‘south-eastern, Louisiana. . A good. network, . of 
observing stations exists in the. neighbourhood, so that. details of the - 
storm can be determined. ‘with. ‘more accuracy than is usual in. such cases, 
? At New Orleans, which lay about 8 miles east. of the track of the centre of 
the, Aiurricane, the barometer fell rapidly from 29°64 in. at 7 am. on the 
| of Sept. 99 to 98°11.in. at 6,50 p,m,,a fall of 1-48in. in. just, under 
| il hours, _ ‘Between 8.10. p.m, and 5.50 p.m, the. fall was 0:90 in, The 
reading | of 28'11in. given above, was probably not far from the minimum 
at. the centre of, the storm. At the ‘same. station the max, wind 
velocity | oyer a five minutes’ interval was 86 miles/hr. from the SE., while 
60 cat a was exceeded for 2 hours. Over a period of 80 secs. an extreme 
of 180 miles/hr...was: recorded. .. Higher winds were. measured: at Burrwood, 
100 miles south of; New Orleans, where a 5-minutemean-of 124 and an 
extreme of! 140: miles/br. were recorded. The total precipitation along the 
 e@ntre.track of the hurricane was over Sin. This almost/all fell before the 
arrival of the centre. Heavier falls were experienced to the east than to 
the’ ‘west’ of The hurricane was unusual in that fittle 
accompanied its“ passage. The diameter of the’ Comparatively calm ‘area 
the ‘céntre was about’ miles, while the outside diam. (marked ‘by the 29°5-in: 
between 250° and 800 miles. The rate’ of ‘travel 
was about'12 miles/hr: ‘Notification of ‘the presence’ of the storm in the 
eastern part of ‘the’ Caribbean Sea ‘was first issued on Sept. 23, and later 


Distribution of Moisture in the W.R. Blair. “(Monthly 
Weather Rev. 48, pp. 812-818, July, 1915.)—The absolute amount of water- 
vapour in the upper. layers of ‘the atmosphere is small, but the ‘ratio 
of the weight ‘of. water-vapour to dry air may be as great’ at 20 kin, and 
above as it is near the surface. In consequence of the importance of the 
relative water-vapour content at high levels in the consideration of the trans- 
mission of radiation to and from the earth, and of its influence on atmospheric 
temperatures, it becomes necessary to measure the amount: of ‘water-vapour 

present at all altitudes. A table is given showing from observations made 
both in summer and winter that the ratio between the weight of water- 
vapour to weight of dry air has a minimum value at 10 to 15 km., and 
above that level the ratio may become greater than at any lower level.” The 
author considers that this fact tends to disprove the supposition that mixing 


Sonn ‘the troposphere and ‘the stratos 


B24), Ge. Reed.’ (Monthly. Weather Revi 
‘pp. 818-893, July; study of the rainfall over the watershed: of 
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-_column,.except near the follows closely 


The results, obtained: ai 
conflicting, and the main generalisation adduced is that some kind of shield. 
ing of thegauge is highly desirable, curat 


(Monthly Weather Rev, 48. pp. 55 loy,, 1915.)—The general circplation 


of the atmosphere,.in spite of progress of meteorological scien 
remains a..puzzie.... ‘The he circulation is no doubt due, to, the effects of unequal 
cooling and,heating -of the. earth's surface. The main facts to be explained 3 
are the trade-winds, the high-pressure belts to the poleward of the trades, the 
strong westerly winds of temperate latitudes, and the low pressures to thé 
dleward of thesé winds. ° "The effect of the ‘earth's rotation is known to-turn 

4 current to’ the right ‘in’ the Northern’ Hemisphere, to the'left in:the 
Southerii, sé that ‘winds usually blow more nearly along'theisobars than dowti 
the barometric: gradient.’ ‘Ata’ ‘height of about 1500 ft. where the effect of 

nd friction is: insensible, ‘the air is to 
‘isobats, 

enough, but ‘when’ the ‘same ‘reasoning is applied to temperate latitudes it 
ow to account for'the westerly winds there. ‘The réasoning is the 

wing :—Heated ait rises ‘above equatorial’ regions, and cooler air passes 
from ‘north ‘and ‘south along the ground ‘to ‘take its place.’ “The effect ofthe 
earth’s rotation is to deflect these north and south winds into the NE-and SE. 
trade-winds. The same reasoning would, however, apply with stronger force 


‘to ‘temperate latitudes, and ‘would explain’ ‘NE. and SE. winds iti those lati: 


tudes and ‘not the westerly winds prevalent there.’ These strong west winds 
of temperate latitudes follow, however, from an application té'the atmosphere 
of the principle’ of ‘angular ‘glomentum about the sarth’s axis. According 
this’ principle feeble NE. and SE. ’trade-winds and sttong west winds 
in temperate latitudes form’ a’ possible wind-system, ‘but ‘would westerly 
trade-winds and eastetly’ winds in higher latitudes; and there’seems no par- 
ticular’ reason ‘why the second’ system should not form possible arrange- 
ment. Indeed it the glaciation but not of North 


Ameri 


“The ‘permanent systems of ‘high tap ths 
effect of coldér and thereforé eiclae ‘ait above them in comparison with the 
air inthe neighbourhood’ But this explanation breaks down in the case of 
the Azorés high-pressure system.’ Moreover, ‘measurémionts’of temperature 


ih the upper air show that above a travelling cyclone the air‘is colder Cast 


a travelling anticyclone. 

‘Temperature. in ,the -upper_ air ds. controlled. chiefly. by” ‘pressure, ‘the 
relation, being. nearly. adiabatic. In, Europe the temperature. of the. ait 
| the of pressure | 
RS. 


1916,)+-Describesa.coloured bow similar to a rainbow of about the intensity 
of a: good secondary. rainbow; which was seen on the ground. of a,cricket-field 
at: about 41 Opt, 14,,1916.; The. sun. was immediately, behind the 
observer;,and..the: bow appeared on. the ground starting from. just in front of 
the jobserver's: feet.and stretching on. either. side in,.a; sweeping. curve away 


frém/the sun. The bow isexplained as being-due to sunlight refracted twige 
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at the near sur 
that had condensed on gossamer ‘which covered the field: On this theory 
the angle between the directions of the in¢ident and emergent rays is.42}°, 
and ‘the bow is the section by the ground of the cone’of which’ the semir 
vertical angle is 424°, and the axis is the line joining the observer's eye to the 
’ sun, . The bow will therefore be a circle, an ellipse, a parabola, or a hyperbola 
according as the sun is in the zenith, at an elevation of 42° to 90°, of 42°; or' of 
less than 42°, respectively. The elevation of. the suf was about 28° at the 
time of observation, and the bow was proved to'be a ‘by pegging 
out its outline on the _Whitmell, c “Knott. “bid. 
p. 84, March 9, 1916.) 


‘Solar Radiation Seale Fe (N, Mexico) Mazin 
other Siations. H.H,Kimball. (Monthly Weather Rev. 48. pp. 48 | 
Sept., 1915.)—A. special interest attaches.to the Santa Fe. measurements on 
account of: the station lying at, an altitude.of 7000 ft. in. an arid, region, 
where the. atmosphere is. generally very. clear. The readings were m 
_ taken in the mornings, owing to the nature of the site not allowing. free 
éxposure to the west. The .instrument. used. was a: Marvin spiral pyrhelio- 
meter and the observations covered the period .Oct., 1912, to July, 1915. — 
Discussion of the results-shows that reduced to mean solar distance the max. 
‘noon radiation intensities on.a normal surface at Santa Fe exhibit little annual 
variation, showing that the more transparent atmosphere of winter compensates 
for‘the-greater:air mass traversed by the rays... With the sun at zenith distance 
60°. the measurements average about 15% higher throughout the year than 
the monthly means for Washington, They, differ little, however, from those 
at: Madison, Wis., in the winter and early. spring, owing tothe ground at. the 
latter .station at this time. of. year being. covered with snow and. the air 
being» consequently free from. dust... Temperature is also cold and vapour 
contents therefore low. When.extreme values. are considered. instead of 
means the excess.of the Santa Fe values over. those of Washington is less 
marked. . The Jogarithms of the radiation intensities for different solar zenith 
distances haye been plotted for certain. days of max. radiation intensity against 
the cotresponding air. masses... The resulting curves are almost linear, and 
have been produced to cut the base line given by air mass=0. From. these 
extrapolated. values the solar constant is determined after the application 
of a correction for humidity. The average value obtained for several stations 
by this means,is.1-97 gm. cals,:per.cm.? per min., or, slightly. higher. than: the 
mean value:given by Abbot... This be to in the method 
of correction for relative. humidity. S. Di, 


628. Storm-frequency Change in the Stites) 
(Monthly ‘Weather Rev. 48. pp. 879-889, Aug,, » 1915.)—A gerieral discussion 
of the movement of depressions over the United States. ‘The yeats 1888-1918 
ps e taken, and the number of storm ‘tracks which crossed the 100th; 90th, and 

h meridians in each month counted on the maps published in the Monthly 
Weather Review. This method of determining the storm frequency is pre- 
ferred by’ the author to counting’ the umber of storms which were felt in 
each month at certain well-distributed stations; ‘Taking a mean of the figures 
for the three meridians a‘ pronounced annual ‘variation is found: with ‘a 
mum of 94 storms per month in Jan.‘and @ minimum ‘of 59 in June. 


The distribution of these storms with regard to latitude is worked out, and 
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629, Remarkable Fall: of Hail:in Maryland,» :O,; Fassig. ' (Monittity 
Weather Rev. 48. pp. 446-448, Sept., 1915.}—Severe ‘hailstorms occurred 
on the afternoon of June 22, 1915, along a line about 100 niiles in length 
running NW. and°SE. through most destrtictive hail ‘was 
confined to a narrow belt of country about 5 miles in width: ‘The fall’seemis 
to have:been associated with the: passave of the trough of a V-shaped depres- 
sion and: the disturbance wasof the line-squall type. Accurate determinations 
showed that:many ‘of the ‘hailstones ‘measured up to‘8 or 4 in. across, and in 

Phys) Soc., Tokyo, Proc. 8 pp. 882-884, Feb., 1916. Abstract.)—From a 
detailed: investigation ‘of the precipitation accompanying depressions in the 
neighbourhood of Japan’ the following generalisations were dedticed' :— 
(A) On the front, ic. NE., side of a depression the precipitation is more 
frequent, on the Pacifier side of the islands. than on the Japan Sea side. On 
the:rear side the reverse is the case. (B) When the centre of a depression 
lies on the Japan Sea far from the land the lines of equal rainfall have 
a tendency to.run parallel to the axial.line of the islands; .(C) With dépres-_ 
sions lying over the. sea not far from the coast the Pacific depression ‘is. 
associated. with a more dense.and :extended precipitation area:.on land than 
the Japan Sea one.. The: distribution of cyclonic. rainfall outlined: in these 


generalisations can be explained by considering the following influences ; 


(1): Planetary thermal influence, which consists in the action of the difference 
of. temperature -with latitude. (2) The influence. of the: thermal contrast 
between land and water. This is also dependent upon the dampness or 


otherwise of the land: considered. (8) The effect of the:forced ascending 


or descending air current brought about by the discontinuity of the horizontal 


41, pp, 22-87, Jan. 15, and pp, 109-124, Feb. 15, 1916.)—From the discussion 
of an extensive series of auroral observations. Stérmer has decided to regard 
the phenomena as due to positive ‘corpuscles emitted from the sun, coming 
into action in the upper atmosphere of the earth, Birkeland considers. that 
corpuscles are negative, and brings forward the evidence given by his exten- 


sive experiments on the from a in 4. special 
vacuum chamber, 


"682. Solar and j. Maurer. 


Zeits. 82. pp. 515-517, Nov., 1915. “Monthly Rev. 43. 


pp. 545-546, Nov., 1915.)—Details of the suspected discharge of particles from _ 
the sn have'been described by Lenard; chiefly with regard to their-velocity, 
magnetic deflection, and absorbability in the terrestrial atmosphere. | Duriig 
the period Jane’ 18-16, 1915, of considerable solar activity, brownish haze 
corotias were noticed in'the tegion ofthe sun.” It'is hoped itr future to make 
obsérvations of atmospheric’ wits thie ‘ecording 
Univ.,'Sci. Reports, 4. 5. pp. 828-881, 1916.)—An investi of the ordinary 
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hs once tr ya ae, On that occasion, 


@inuundulation ‘having along period of about B-hours was occasionally observed, 
ynttowas then attributed to the effect of wind blowing with.some périodicity: 
"Observations, however, in: Lake Tasawa led to the Coriclusion Abs; 985 
(1916)} that the longiperiod is due to the internal’seiches in the lake. The 
present investigation was therefore undertaken; since it was found-thatalake 
_. once disturbed will give rise to an internal seiche. The resultsareas'followss— 4. 
‘Pwo Jong periods ‘were observed corresponding to the ifundamental'and 
_  binodal ‘internal seiches in the lake. The undulations of the short periods — | 
|... from 1 to 2 hours are always superposed on the undulations of the longer = 
"periods. Though the amplitude of undulation om the free surface due to 
«the internal seiches is very small in comparison with thatofthe undulation 
the layer of. the rapid fall of temperature, yet it:is easily observable 


in the records of the limnimeter, and the latter instrument can be dsed if 


-. only: the periods of internal seiches be required, instead of the more laborious ee : 


Mem. 1, No, 1. Observatory, No, 498,: pp,185~-187, March, 1916. 
_Abstract.)—The memoir is the collection of ‘a lengthy series of.coniputations 
dealing with the:problem of inverse perturbations, with the immediate:purpose 
anvestigating any. possible evidence for the éxistence of a planet ‘beyond 
Neptune. Observations of Neptune: do not as yet cover asufficiently large 
of another century. 
Observations of. date back: to 1690, are available over 
revolutions: of the planet. Lowell finds .that a notable diminution of 
the residuals can be produced on the assumption of an unknown planet,but = = 
the data at present available give two possible positions, separated by 180° in 


fis 4830. Nature, 97. p.109, March 80, 1916. Abstract.)—After the 
we tion by Kobold of his memoir on the plane of a solar motion, Harzer showed 
that the method reduced to the solution of a cubic equation giving the axis 
Of what is known as the momentum-ellipsoid, Oppenheim now findsacom 
plete explanation of these axes by an analysis of the geocentric motions of the = 
-.  ginor planets. One axis appears to be directed to the solar apex,a second == 
to the pole of the plane of. 


48. pp. 48-66, Jan., 1916.)—The object of the: paper is to.e: 

afguments which have been advanced in.opposition tothe idea that irregular 

Re refraction and:anomalons dispersion may be important factors in the produc: 

tion of solar and, stellar, phenomena, It.is. admitted that so farno clear 
-evidence of mutual influence of Fraunhofer lines has yet been obtained from — Sos 

'.- @bservations of radial motion in sun-spots, but it is claimed that the results 
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(Ack. Mat. Astron, och. Fysik; Stockholm;10. — 
formulm for computing orbits) of :planets:or 

588. Comei 1015¢ (Taylor). A. ‘Berberich. (Astron. Nachr. No, 4827. 
‘Nature, 07? p/ 46, Marely9; 1918, “Abstract.)-Taking the orbit ‘for this Comet 
by J. Braae‘and J. V/ Hausen, the auflior finds that Comet Taylor is 

Spectra Comels 1918/ (Delavan) 19140: \(Zlatinsky)./ x. 
Konkoly. (Astron. Nachr, Nov 4888.) Nature, ‘97. (p. 80, March 28, 1916. 
Abstracti)—From. visual observations of the spectra of these comets daring 
1914, ib was seen that they were very similar, The sodium line«was present, 
and also five hydrocarbon bands “4, 5166°8, 4888: 8, and 

Silicon Littes in Fowler! (Roy. Astron. 
196-197, Jan.; 1916.)—The lines of Si which appear when tlie 
metal is subjected to powerfil condenser discharges from a transformer ‘are 
the B-type stars. ‘This’ spectram has’ been: studied ‘from 
2000 to X7000,and several new lines have ‘been found, some of great intensity. 

‘Of the new lines four are givéh in detail showing: the spectrum 


(Astrophys! J. 48.’ Jan, 1916: ‘Contribation ‘from 


the Mt. Wilson‘Solar Observatory, No.'110.)—An ‘investigation is given 
the question of a’ possible relation between the Cololif' of ‘the stars and the 
distances; apparent magnitude and‘ spéctral type being same. "It is con- 
cluded ‘that the’stars of ‘the Yerkes ‘Actinometry show that the distant stars 
are redder than the nearer ones.’ From the’ material at present available it is 
net possible'to‘decide whether this-is'to- of in space 
jas Variable in RT, ‘A. Innes. 
{Utiion’ Observatory’of Aftica, Circ!’ Noi'88. p. 260, Jan. 7,1916)—Until 
ear the the only known case.of a variable nebula was that of Hind’s.nebula 
near the variab le star. T Tanti. Variability ‘has, ROW ‘been detected, in the 
‘st 8450 and also in the nebulous envelope Surrounding it, The posi 
tion of the. object. is for 1875, RA = 18h, 53m, Ibs. ; 3 8. Th 
mag nitude is usually on Oct, 29 it was ‘found. to. be and on 
ination anklin-Adams charts confirms. the varia ility 
fact of three known variable. actiaueachs of which is attached toa wm 
star, remains to be seen. whether these. objects prove to satisfy, Kapteyn’s 
suggestion, that in the case of the Nova, Persei, nebula the, variability. of the 
nebulosity was, the varying Stak, P, B. 
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pp.:1+17;, 1915, Lurid Observatory; Meddelande, analysis is_ 
Given’ for jparkllae of state ol different type, 
‘and -the relations: between mean distance and luminosity of stars of given 


B44. Variable 4. (Astron, ‘Nachr. 
4827, Nature, 97. p.46,.March 9, 1916. |Abstract.)}—A list is. given 

showing observations of Algol-and other short-period variables, and a n 

of variables, including 7 Urse Majoris, with a range of 03. mag. 
[See Abs, 175 (1916).] G. Hornig. (Astron. Nachr. No, 4828. Nature, 97. . 
46, March 9, 1916. Abstract.)—Maxima and minima of Persei 
for’ the period Nov., 1914, to April, 1916. The period is 18"1-days. 
f. Mat., Astron. och. Fysik, Stockholm, 10. 27. pp. 1-20, 1915. Lund 
Observatory, Meddelatide; No. 67. Nature, 97; p. 148,\ April: 18; 1916. 
Abstract.)—In. previous communications the author has shown that the 
fadiating energy for different wave-lengths and temperatures may be repre- 
sented, in the neighbourhood of the maximum energy, by a simple formula 
obtained ‘by considering the radiation formula as a normal frequency 
_ function, and determining the parameters by the:known radiation laws of 
Stephen and Wien. Somewhat excessive values of A and T are considered, — 
as the results lead to an interesting inference regarding new stars. One of 
_ the results of the analysis gives evidence of a maximum value of the energy — 
function, taking place at a, temperature which the author designates. the 
tnversion-lemperature,and whose value is given by the relation T = 12,900°/r, 
It has always been difficult to explain the rapid decline. of a new. star on 
the pach, Leite of the ‘phenomenon being due to a collision between two 
stars, but the difficulty is in great part removed if it is supposed’ that the 
stars, after collision reach a temperature: above the -inversion-temperature, 
After the. max, luminosity, ‘the max. intensity would pass further. into the 
ultra-violet, and there is a certain amount of, support. for: this.view, inthe — 
known sequence of spectrum alterations in a new star after its visual decline. | 
__A, long analysis is. given \of.the theoretical numbers of. stars... of different 
which ‘may. be observed -with different instruments... C. B. 


"846, Orbit of VV Orionis, Daniel, (Allegheny Ob 


, Publ. 
No. 21, Nature, 97. p. 46, March 9, 1916. Abstract) —This object is an 
psing variable and ‘spectroscopic binary situated within 1° of the star 
Guat s, in common with which vit exhibits the interesting sp pec : 
that the K (calcium) line doés not show ‘ce velocity displacements shown. by 
2 other lines in the spectra. The spectrum is of type ‘By, with diffuse lines. 
aa period is 14854 days, supe erpo id on longer one Of 120 days.” B. 


Dark Markings on’ the E. Barnard. “(Astrophys 'J. 4B. 
pp. 1-8; Jani,’ 1916.)-Photographs “of the’ sky often’ show the existencé of 
dark markings, comparable in’size with the ‘nebuize;scattered here and-there 
‘over the heavens, and especially prévalentin the: region’ of the Milky Way. 
One of these, near a Cephei, is reproduced in conjunction with the irregular — 
nebula in Cygnus to illustrate the suggestive similarity in appearance;’and 
, the question is: raised:whether realitydark nebula.’ 
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(Comptes Reni, 162, stfiall appa itus, ‘called 
the’ is ‘described, for’ facilitating” the measurément Of 
_ stellar proper motions from photographs taken ‘at’ intetvals ‘with the 
camera. “ThE pairs of photographs aremounted ‘apertures’ hy “inietal 
rings furnished with rackwork adjustmeit, ‘go thaf' tng of maxithan 
| effect can be quickly recorded. 


sao. Chromophotograph for measuring Ultramicroscopic Biguids. 
‘Rebiére. (Ball. ‘Soc? Chim) [TV] 17 aiid 18) 965+168, March) 
1915.)--When the displacement of a particle by Brownian movement within 
certain time can be measured; and the viscosity and “temperature “of the 
mediuni are’ known, the radius of the particles (assumed: spherical) can ‘be 


calewlated. A -kiriematograph for this purpose” was ‘described’ by: Hénri 


in 1908; but it had the disadvantages that the interval between’ the successive 
pictures could not ‘accurately be determined, and that: the films were not 
suitable for photographing ‘coloured objects,and also-altered their dimensions 
during development, ett): ‘The apparatus: ofthe vertically> 
ultramicroscope: with” a<iiagnifidation of 200 diatiieters “at intervals-“of 
sec, The panchromatic: plate is long and 80mm. 
-movertients of the plate (vertically upwards) and the ‘shutter are‘controlled 
by an’ electromagnet’ ‘and a’ metronome, the shutter’ being ‘kept’ open’ when 
the Garfier is ‘at rest/' The shadows cross-wires serve ‘as teference lines; 
Details ‘are given of experiments ‘with colloidal sulphur contained in a:quarts 
trough? in’ water at Zeiss ‘apochromatic objective*and ‘Wratten’ and 
Wainwright plates being used.) The salplior grains were of:unéqual sizés, the 
movements of the ‘large ‘particles -being ‘1-916, and’ of* the small’ 
deduced: radii aré1449 and 184 HUB: 
geek Microscopy of Metals by Polarised Ligh. H.Hanemann. (Zeits. 
Chem. '88. 265-268; Aug. 6, 1914.) The aithor and‘ Endell had 
described Abs: 2020 (1914)] a'large small apparatus for the mitré: 
apc of metals reflected light *(after: Konigsberger), 


fertites is’ ‘isotropi¢’ “electrolytic” ‘iron, mild ‘steel,’ pearlitic’ specimens, 
‘stéels, etc’'; ‘cementite anisotropic alloys’ contait ‘one’ aniso: 
pic “and” two” isotropic’ cénstitiients both AgyAl and ZnSb' alloys’ are 
‘Tmportarice is.attached't6 the real difference established between 
Effect‘of Temperature on Concave Grating. R. Birge. (Astrophys: 
48. Jan:; 1926.)—It' is well! understdod! that to-:get’ perfect 
witha “gonicave grating ‘the’ temperature and barometric: pressure 
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must be maintained constant during the exposure. In a previous paper 
[Abs. 656 (1914)] the author has shown that the important effect of changing 
temperature is the change in the width of the grating space ; the dispersion 
is directly proportional to this width, and hence also the distance of all lines 
from the slit, so that on any one plate the) shift of all lines is approximately _ 
the same. Grebe [Abs. 844 (1914)} concluded that variations of not more — 
deg. are not, injurious, but.the present author points out.that at 
deg. G,, will ganse a-ghift of as much a3 0'18,A., whichis far from 


gradients across the face of grating, ro 

n.nsing the method of epincidences if is shown that there will always be 
2.shift .of ,coincidences. in... different ..ord rs Varying temperatures, 
depending on the dispersion of ms- Be 


of, Temperature upon the Coefficient ‘of Absorplion: ‘of ‘Certain 
Glasses. Ki SxGibsom: effect 
of temperature upon absorption. spectra various: kinds.-of coloured 
glass has been investigated: by -Houstoun and by: Gibbs:! Their-results:show 
that:in general-the absorption’ increases: with. temperature,.though in, some 
instances} in-ctirtain:parts of the spectram,.it decreases, .In:some specimens, 
upon-heating,'the,absorption bands remained. stationary, and. in others were 
displaced towards the) Usually..there:' wasi:a, complete ‘recovery:on 
coming back .to the. original temperature}, The.. Present. paper’ gives:ddetails 
ob with five gis of composition between. 

‘was: The results, arecall recorded. the, most 

and important result of, the investigation is the-enormous increase — 
in, the coefficient of absorption in certain parts of. the spectram. .In-the-red 
glass, for instance; at .certain: waye;lengths,. increased at.480°.C.,by more 
than 50-times its value, at —180°C.,.and what was nearly)a.transparent.glass 
 imtheregion of 0°66 p became nearly opaque. Spite of these big:changes; 
there was.iu.all the specimens jnearly.a complete recovery.after. the-heating ; 
_ anid after cooling no change atiall was found in the room-temperature curves. 
changes occur on. the; edge of the. general absorption region, 
and this results in‘seme:cases ima shift of the poirt-of, maximugr 
Variation of. Reflecting.pomer with for. 
K. Uller.) (Phys. Zeits. 17s pp.9-18, Jan. 1, 1916:)--Mathematical ; does not 
‘Reaction, betwee Identical Pencils of -Light-waves 
crossing cach other.at a Small. Angle,; C, Barus, (Science, 
Feb, 25, 1916.)---The. pencils of ilight-waves,, were, obtained. b allowing 
parallel light from.a collimator. to fall. normally ona plane reflecting grating 
and then, reflecting from: two.opaque mirrors diffracted 
to,the normal... These reflected, beams, by rotating the mirrors, can. be made 
to,cross at anyangle, and a. plane transmission. grating .is. arranged so that 
the rays cross in the. glass.plate of the, grating. With parallel rays, white 
light, and a fine slit, the linear phenomena of reversed spectra were obtained 
as-uspal.. ‘On usingihamogeneons light wide slit. superb. interferometer 
fringes were obtained:)Ia, every instance these are parallel striations crossi 


he! made coarser. or, finer; or 
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periodicity distinct from the first: the case: crosséd rays, how. 
ever, a uniformly striated field is only incidental, There is always a second 
periodicity present, distinct from first. Suppose 
ions are vertical and that ‘sod um. li ght is used, then typical} 
obsetved set of thick cords, hung side by side ani 
distant ofteh ‘much ‘thore Complicated, Experiment . shows the 
Hines hsist of individual parts, behaving 
were a set of magnetic needles... The.. be obtained 
“the single of fhe linear bile Again, if 
flat ¥itiges Wete horizontal and apparently uniform, and the 
figure is ‘Of ‘maximum coarseness, on slightly passing one; slit 
the other, to different degrees, mnicrometticaly, the fringes then 
‘nodules, hi black and half brilliant, strung transversely like 
‘on’ parallel strings ‘and prot vertically inst a a neutral (non-interfering) 
yellow background of sodium light. The“phenomena observed are difficult 
to the suggestion is made that homogen on, crossing {in:the 
case in a medium ¢ may influence on each 
‘the effect that, idgitical rays ‘emerging from the crossing are 
in equidistant nodalplanes,. [See: Abs. 71 (1915).] 
BBBAThe Necessary Conditions‘for Brewster's’ Law to be Valid. ‘Siler. 
(Phydi Zeits, 17. pp. 18-14, Jari, 1916.)—The author considers the case of a 
monochromatic, Slectroma etic lane wave, wh ich af traversin 
of a’ condition ‘which tnd in an earlier paper Tabs. 
(1724 (1915)].. This condition is to that onl , whe 
t@laffonships “between "the wave ‘const ‘Cettai 
polarisation effects ‘take place These discussed 
detail»with reference’ to ‘glass, sodiami, Zine, silver, gold, 


BBQ: Spectral: ‘EF. Rin (Phys: 
Rev. 7. 161168, Febi, 1916.)—The ‘sensitivity curve of ‘the ‘eye*is now 
fairly wéll 4efined, and the present papér gives a fori of equation which fits 
it more closely than the forms hitherto employed. The new equation is an 
enlargement of the Goldhammer form, [see Abs..1722:(1005) }employing ‘three 
termsihstead ‘of one, the final result \ébtaihed 
Ri From this tion thé’ luminous ‘power eniitted' by black 
body at various be’ readily: computed; and this the radiant 
luminous efficiency “of black’ body is found ‘at about 6500° K, 
The Crova ‘wave-length that ‘wavelength whose Tadiant power ‘varies. 
_ with any change of temperatuie by the same ‘fractional ‘part ‘that the’ total 
luminous power varies” for’ that ‘temperature-change)'is found ‘from this 
‘equation'to have value’ of id ‘the of 2000° K. This 
is in-agreenttent ‘with ‘the experiinentat value Loui évidusty,’ Ww. 
436%. Illumination from: Stan. 
dards, ‘Bull;:42. pp. 568+586, 1916: Papers: Noy the 
following formula for the illumination due to ‘a: tadiating ‘dircular disc*of 
finite size; thieypoiht at which the-:illumination is required’ being a surface 
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brightness of the disc and-a its radius, while «isthe distance ‘of the imi 
‘then the illumination" 
axis of the disc (*=0) is given by Some typical 
gre graphically, fn, the paper, WwW. T. 


Candle. -power of the Black Body the 
Light. E. P. Hyde, F. E. Cady, and W. E. Forsythe. (Frank. frst, 
J. 181. pp. 490-431, March, 1916.)—The candle-power of a Vacuum carbon- 
tube ‘black body’ ‘was measured for a temperature range from 1800° to 
9600°'K. by means of a comparison lamp set at'an, approximate colour-match 
and subsequently measured in terms of carbon-lamp 
the different temperatures are given in the. table, 


AS 
We 


a ts give a value o at he mein 
Effect Aimasbheric of Flames. . EB. 
tosa, E. Cc. Crittenden, and.A. H. Taylor, (Am., Illum.. Eng. Soc., 
Trans. 10. No. 9. pp. 848-867, Dec. 80, 1915,)—Describes experiments upon the 
effect, of change of external pressure on the candle-power of gas flames and 
_of the pentane and Hefner lamps. A full description is given of the appa- 
ratus. and method employed and a theory of the effect of pressure changes is 


Periods. Richardson. (Phil: Mag. 81. pp. 282-256, March, 1916.)-— 
This paper opens with-an extended mathematical treatment of the’ subject, 
Avene, naphthalene bromide, and carbon disulphide...) 
The-calculation of ultraviolet free. periods from 
to a. mean effective: value. only... New formulz are for 

enzene, m-xylene, and 9%) 
The value obtained from. magnetic. rotary. dispersion. using the 
= is usually much shorter. and often. progressive, -It contains 
no adjustable constants, showing that in the case of the liquids here examined 
-Meyer’s formula is inapplicable. 
When .the -result.is progressive a close: approximation ‘tothe longest 
dispersional period in. the ultra-violet can ‘usvally be obtained from 
+4, and this. would:.seem to arise from a much sharper 
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possibly w-xyletié) the longest is almost an exact 
submultiple of the one of the infra-red bands (see Baly, Abs. 1258 


1914). C.8.G 


from -the: Debye Model. of aHydrogen 
Mele _ (Phys. Zeits.; 17... F1-72,.March16, 1916.)4+ 
Debye. of hydrogen by. means 
model of the, hydrogen molecule, In:the )present paper the:anthor investi- 
gates, further, the the. radiation results deduced, from, the: model, since ‘experi- 

ments with, canal rays. have Given rise, to; the viewpoint: that-moleculesias 
well, as_ atoms function as emission, carriers. description ofthe Debye 
model Js, given, and the cesult:fownd that.if an assumption’.of -Bohr with 
respect to radiation be adopted, namely, that by the passage. of two, electrons 
free, is evolved in the form, of .a.monochromatic radiation; then ian 


strophys. PP. 7 , 1916.) a paper [Abs. 
909)] it has been Soa" ‘the’ cipal series Of sodium is much, more 

complete’ ifi ‘thé “absorption than ‘in the emission sp. Forty-eight 


bers ‘of the series were observed by the absorption method, only seven 
having previously been Observed. The present paper gives the ofa 
tepetition the on the absorption Spectrum. made wi 
powerful: quartz s graph at Zurich. “This instrument is pineal, fc 
doublé transitission ‘a train of six large quartz 60° prisms and.< 
80° ‘prism backed ‘ie mercury (the equivalent of 18 prisms). The results 
obtained areas follows :—The ‘number of members. of the series has. been 
-aised from 48 td 58, ten new lines at the head coming into view. . Previox 
tivestigatiotis have ‘shown’ as doublets only the first hree members of. t 
series, namely, the D'‘lines, and the ultra-violet lines at 8802 and 
Four more have’ beeti' distinctly tesdlved, so that we have. now, the wav 
fenigths’ ofthe’ components “of the first seven doublets of the series, Th 
wave-lengtlis Of all’ the lines Of the Series have been determined to the; thi 
"Of decimals with reference | to the ‘hew ‘secondary standards of. 
Buisson, and tablée’is given: “The a. ectr 
range ‘not’ wider ‘thai thé ‘distance between the D lines, ‘The formu 


“Whete and ‘the table of wave-lengths shows,a 
pp. 67-72, Jan, 1916.)--The author has examined thé spectrum’ of rypt 
to 22100, and ‘compares! his results with the earlier measurements ‘of 
74 (1904)} ; dene latter; however, do extend ‘into’ the’ ultra 
beyond 2418 . Measurements were made’ with ‘a°16-ft. grating ‘and 
The addition: of a small inductance ‘to the condensed 
spark-gap’circuit caused a marked change’ ‘inthe spectrum, ‘many of the 
lines being. ‘The: lines’ which ‘survive 


jg 

~ 

+ 

+ 

P 
SAG 

| 
A 
pee 
: 


there are 
504. Structure of Spectrum Line 14686. E. J. Evans and C. sromon- 
that the 4686: fine belobtained ‘by ‘passitig a'¢on discharge througt 
Areliunt Abs: (1025)}; ‘anid was ‘conetuded the! results sup. 
ported’ Bolir’s theory 2080 (19%8)]} which asctibed the fine’to He.’ 
present experiments on the structure ‘of the line ‘were Commented ‘With the 
purpose ‘testitig' still: further ‘its! chemical ‘origin; and’ of ‘Obtaining results 
which would throw further ‘light on ‘the riechanism of’ émission ‘of ‘Spectrum 
lines. tube-finally employed was ‘actaatéd’ by direct ttirrent) Keeping’ ‘the 
drop of: "tid “kathode as low'as possible.’ Th 
cylindtical spectrum tube was thade ‘ag faitly heavy currents were 
gas; of the Al electrodes ‘the other 
space. ing the. ylinder,. and it was 
intense. "With the Conditions pressure. and. _yolta , 
the orditiary helium strong, the 4686 line w: was comparatively faint, 
and exposures ‘were. ecessary.. “The Jing was found to be risin 
all the photographs, for ‘which a fond | 
ShOwed ‘that the. tine was a close doublet, the components haying almost 
equal” ‘and their’ dists unce apart.was found to be 0-094 AU. _ It is 
inter ‘to note that the separation to be expected on ‘Rydberg’s theory is 
, Sommerf tfeld has recently published a paper on. the structure 
spectrum lines, based on a aye 


a int line a lower der, 
A and “it is ; on 


Siete See of Marcon om 
Potentials. J. C. McLennan. (Roy. Soc, 92. pp. 805-812, March 1, 


1916.)—Franck and Hertz [Abs. 1584 have shown that when heated 
mercury-vapour is traversed by en g kinetic. rgy sligh 
to the €iiission’ of' the single an 
Henderson [Abs.. 1408 (1915)] also shown that Hg-vapour gives this 
single-line spectrum. when;bombarded. by-electrons. possessing energy:corre- 
sponding to any fall of potential, within a range beginwing atwbout 6 volts'and 
extending to slightly over 10,.volts. ,The corresponding range within which 
and.Gd, yield single-ling, spectra, is.from volts: The’ single 
es of, which the spectra, of ‘these. three.metals consist are the first members 
 Paschen's combination, series.» <= 2, forthe three metals.» ‘It:has 
found that a single-line.spectram can: be obtained with Mg-vapour 


the. electrons .bombarding the, vapour possess energy.lying, within a.certain é 


range, whose hare. not,as.yet been definitely determined, but which 
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covers a portion at least of. the! faiiges-mieiitidhed above. The | 
aad niéthod were the: same. as:in the previous.experiments,.,. With Mg the 
sitigle-line spectrum: consists of light of wave-length 205292... has.also 
béen shown that the absorption spectrum: of,, Mg-vaponr, is 
to that: of “Hg, two,,bands, one.at. 9658-98 
the other at 2078:86, The analogy withthe absorption spectrum of H 
is»closer still, for the, mercury absorption band. at. =+:2586°72 .comes. 
with: small vapour. densities. as. two'narrow. bands of wave-lengths,.[ Wo 1 
d and 2580,...The: Mg band. at.A==.286222 has.also, been found 
to’ consist: of. two narrow, sharply-defined bands very; close together. The 
corresponding: Za Jand .Cd.,bands,: have yet. been, resolved into. 
analogous doublets... The ionising; :potentials, haye, been deduced for, the 
_atoms:of' Mg, Hg, Zn, and. Gd';.they are respectively, from calculations based 
on: the: conclusions. of Franck, and Hertz,:428, 49, 3:96, and 874 volts. — 
Considerations are also presented which, show that.if Bohr’s, theory, affords 

an explanation. of the origin. of single-line, ‘spectra, then _Franck and Hertz, 

and.also Newman, must have. placed a, wrong. the 


March, 1916,)—T to measuré accurately 
the quality and intensity of X-rays from a Coolidge’ the: In the casé ‘ofa 
tungsten antikathode, it is observed that there is a very rapid decréase'in'the — 
wave-length, and at the same. time. an hos 
lengths, if the voltage is increased. A penetrating ray free from Soft radiation — 
cam be obtained only by. using a filter exhibiting selective absorption re 
‘Measurements of the spectrum at 70,000 volts with ssid without ait’ 
filter of 8.mm, thickness, indicate that the intensity of the soft’ rays” Hus ‘een 
ouch more. than that of ay! ‘but there’ is StilF a’ good 
intensity, of the soft rays, the intensity of the penetrati 
abe Such asi in procen of development it is'hoped that here be be 
left raya for practical work [Seo 


as any. other elemen' 
exception of platinum, but results'of various observers are not ape ‘apree- 
ment. In evidence of this the work of de Broglie ened Moseley; wn. 
Bragg) Abs. 243,244, 675, 877:(1014)], with this element. is\reyiewed 
briefly. lit'the present investigation 4 Coolidge tabe-was used 
of’ X-rays, dnd thé ‘tube was: excitéd 

being? the ‘crystals ‘selected:for: the experiments.:. Tables of wave-lengths:of 
lines' shown in photographic reproductions. are: given, and ‘the values com- | 
pared’ with those of other observers.:.: It was found: that the results agree -well 
with those of de Broglie (loc. cit.) but are uniformly lower, by 4 to 28 %,than 
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Fajans and Richter.“ (Deutsch. Chem. Gesell; Ber. 48. 700-716, 
rit “24, '1915:)—-The ‘Gorchision' of the first paper (Ibid. 46. pp. 8486-8497, 
mig? was’ that ‘a radio-élement ‘is ‘down ‘together with ‘a \precipi-: 
Of orditiary' element, froin’ an’ extrémely diluted ‘solution, if:under 
he conditions thé fadic-element itself would’be precipitated when 
présent in’ sufficient Concéntration—whieh méant ‘cases thatthe radio~ 
lefient forma ‘sparely soluble salt the’ precipitating anion. «This 
Qualitative’ file is‘ now quantitatively tested ‘with respect to thorium’ B, the 
rcentage of present’ in ‘the “original ‘solution ‘and in the precipitate 
tered or separated ‘by Centrifugal action) was estimated from its::radio- 
tivity. “The absolute ‘amount of ThB ranged’ from 10“ gm: in 
different ‘experiments. Thére*is* unmistakable parallelity between’ the 
comp sleteness of the removal ‘of the THB and‘thé Solubility of the salt it'forms 
th. he precipitating anion, ‘The sulphide, ‘sulphate, and carbonate which 
have solubilities up to 0°05 th llitiol/litre are ‘almost ‘completely: precipitated ; 
nitrate which is soluble to 1'5° millimol, is Hot prétipitated to any notice. 
able extent ; the iodide and chloride, of intermediate solubility, are partly 
_ Pepto in the two, sina cases t results are reliable, in the inter- 


selves hardly. precipitate ThB the 
soluble (N HysCOs precipitated only a few per cent. of the ThB' present. 
Further, the ‘degree of precipitation will be the ‘higher, ‘the less séluble the 
anes of the radio-element with. the ‘kathion of the precipitate. Con- 
cerning | the precipitation of radio-elements together with their isotopes, the 


formation of, solid solutions is the decisive factor’; when’ theté'is chemicat- 
(THB and. AgC)), ‘the precipitation’ depends upon’ adsorption. 
1s understood in the ‘sense Of Bragg, extended by Haber’ ‘and 
According to Bragg, the’ particles of a crystal are ‘held togettier ‘by 
of chemical affinity in such 'a way that each ‘kkathion is ‘held by all the 
anions near it (not only by one anion), and vice versa, so that there is a division 
of valencies in a crystal. If that hold also for the surface layers, part of the 
valencies | project into free. space (Haber), and adsorption will become 
the tion ‘of those valéniés; Pantth cbnsidérs'that inthis 
kinetic exchange between crystal and Solvent i ‘the growth Of crystal) the 
anions ,and. -onily the’ ‘molecules. ‘The 
(Am.:Chem: Soc.) 88. pp. 221-227, -1916. Chem, 
‘News; 118, pp..97-+-09; March 8, 1916,)}—The density of. ordinary. Jead (at, wt. 
207-2) and “of lead. from ‘Australian’ radio-active (at.,wt.:206'8). was 
carefully determined in a pyknometer: »'The-density of ordinary. Pb.reduced 
tothe vacuom-standard’ was found to: be. 11'887; and that of radio-active Pb 
11288." Continued fractionation produced: no :change:.in this-Jow. density, 
and it could ‘not ‘have’ been:due: to’ any-irregularity in preparing the metal 
‘siticé’the samples: were ‘ali: prepared! in the same way, | This difference. jn 
‘deétisify “is especially’ interesting, becausé it almost! exactly parallels. the 
‘difference in atomic weight. “fhus the ‘atomic volume of radio-active Pb,is 
‘found to be almost exactly to that of ordinary Pb, the figures. being 
each very nearly 18-28, W 
VoL, A. 1926, 
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Thermal AL (Phys. Zeits: 47. ye. 80- 
Feb: 1;'1916.)—It is here endeavoured 'to‘apply Debye’s expression’ for 
the expaiision of isotropic monatomic substances to those temperatures: at 
whith ‘c, is'no longer essentially dependent on T. ‘From ‘certain data ‘a-con- 
‘stant @ in’ Debye's expression can be calculated, its:numetical valuécan 
also be appro y derived. (See ‘Abs; 268 (1918). B. 
Expansions of Gold and to 620° by Fizeaw's Method. A. 
17. pp. 1, 1916. }-For gold. it is found t 
‘between 0° to 520° the following éxpression ‘holds good x 
14-167t + 0°0021507. For quartz parallel to ‘the axis, ate'a 
follows for’ the range O° to 860°: 7°067/ + 0-008862F. Com 
for higher ranges. [See Abs. 160 (1906) 
Compton. (Phys. pp. 841849; 1916.)—In order to’ avoid 
complications due to” électrons, only non-metallic” substances, 
‘crystals, in which the atoms are closely packed, aré’considered. It is Sh 
that the ‘average distance through Which ‘the energy of an’ atomic collision ‘in 
a crystal is transmitted ‘is inversely’ proportional to the temperature; 
many times the distance between the atoins. ‘This result depends’ onthe 
assumption that each atom in a crystal absorbs a small fraction of pho G 
‘of the thermal disturbance, and ‘transmits ‘the’ rest.’ In a crystal in whicli the 
atotns are ‘arranged ‘in lines parallel to the axis of conduction, if a’ is the dis- 


absolute temperature), then thermal k, is. given 
k=l brtdRy (2 — a)/a’, where b is a constant involving m, and ms, ‘the masses 
‘of the atoms in collision, It appears impossible to obtain a, satisfactory 
formula on the quantum hypothesis, but with. the 
agglomeration leads to. such a formula. 


00. pp.. 67-80, Nov. 24, 1914)—The author proposes, 
‘methods for correcting the cooling curves of solid solutions based. upon the 
amounts of heat' liberated at different stages. It is always important | to know | 
whether the max. retardation indicates the beg inning or the end of a otystal- 
Yisdtion ; the end is generally more ‘distinct. hese and other considerations 
ate discussed with special regard the iron-cat ster 
and to the alloys. 


Recalculation of ‘some Thermal Relations: 
Chem, 89. pp. 8972400, Nov: 5, 1914.)—-The authorishows ‘that some assiiméd 


thermal: ‘relations hold. only very: ranges 
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He has not any the of and 
Bérnstein’s tables. The product.of the absolute melting-point of a metal and 
of its linear coefficient of expansion should be constant according to Bayley, 
Lémeray, and others. This holds roughly for some metals near their melting- . 
point, viz. for Al, Hg, Cu, Pt, Ag, which give approximately the constant 0°28 ; 
Pb and Cd yield 0:18 or 0°19; Bi only 0°07 ; Sn 0:12, whilst the values for Fe, 
‘Ni, Pd.€and for Na)‘lie hetween0:025 and 0-081 at high temperatures, above 
1200? or: 870°. (Na). ‘The quotient ; specific:heat.x absolute:boiling-point 
specific heat be. taken:at ordinary | temperature. .. At. the. palling 
quotient: ‘molecular heat. of. wolatilisation +-(molecular volume)?,; is 


constant ; but the relations; absolute boiling-point (density), has. not, 
value. H. B. 


Influence of Secondary Air, on We diner Cone of the Pla ne. 
~g Ubbelohde and 0. Dommer. (J: fir Gasbeleuchtung, 57. pp. 788-740 
July 26, 1914. Chem. Zentralblatt, II, p. 1914.}—In, order. to study. the 
decided influence of secondary. combustion on the primary ‘combustion takin, 

in the inner cone, the authors determine the veloci se be ignition and th 

ne temperature of divided and undivided flames. With 70 % of CO the 
3 velocity is 80.% greater, and the temperature 20 % higher, in the undivided 
than.in the divided flame. ‘With a.burner of, 0-7. ¢m. width secondary. com 
bustion products are found in the inner cone, when the gas contains 50 % or 
less of CQ, and. the Secondary combustion. becomes much more pronounced 
the supply. of. primary. air is. diminished... Velocity. and temperature, as 
well as the composition of the. intermediate gas, are strongly influenced by. the 
- forms of, the flame and zones. A stoichiometric mixture does, not yield a CO 

flame. of the highest temperature. Yet the theoretical mixture. is. most. suit- 
able for attaining high temperatures, since with high primary air-content.the 
flame volume is. little increased. by. secondary. pennies and the somewhat 


True Temperature. Scale for Tungsten, and its Incan- 
descent Temperalures, A. G. Worthing. (Frank. Inst., J. 181, pp. 417-418, 
March, 1916. Measurements weré made of the internal ind external bright- 
ness of an incandescent hollow cylindrical tungsten’ ‘filament perforated with 
: small ‘holes and mounted in a large lamp bulb. ‘The ratio of the brightness 

of the external Surface to that of an adjacent hole, When suitably corrected, 
gave the émiissive power for tungsten atthe surface temperature. Black. 
ody temperatares were obtained by comparing the Observed brightness with 
that of a black body at thé’ pallddiuth point by means of Wien's radiation 
formula. The true temperature scale consists of the relation thus found 
between the ‘black- -body temperature of the filament surface and that of the 
adjacent hole, #.c. the true temperature of the filament. A linear relation 
Was found between the emissive powers and, the true temperatures isc the 
region ‘between 1200° K. and 8200° K. such that the emissive powers for the 
two limiting temperatures were ‘Tespectively | 0-467 and 0- 406. ‘Tf, this linear 

relation continues up to the melting-point it follows that this occurs at $680") 


fhe completed paper. 


BE. Ex: Cady, ‘and: W. Forsythe: Insti)'}. 161, 
March, 1916.)+-By the of a solid body radiating by virtue 
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of: its tesperature: is ‘meant ‘the: black body: at whith its 
radiation matches:in:colour ‘that ofthe solid body-in question: sie 
investigation the colour temperature of tangsten is accurately determined: t 
comparison with an electrically heated: carbow-tube furnace; and this . 
temperature ‘scale is compared with the 'true temperature scale of tungsten 
‘as.determined by ‘Worthirig' [see preceding Abs.}. relation’ is’ also deter- 
mined betiveen the colour temperature and:the specific output in lu: 
watt; radiated: by, the tungsten filament: >It is seen’ from’ the' table that the 
-colonr-temperature scale’ is very much closer to the true sale 
which’ has been: “used: 


; 


‘Untreated his Shidied,’ though ‘with 1254 
withe of’ filament’ ‘and variations in the radiati 

Lan mu 802-880, 1916. more complete 


has ‘already published a communication Abs. 178 (1915)] the 
which: was 'to’prove that’ van der! Waals, Boltzmann, Kuenei, and all 
r authors were cel aie when they explained the action of the molecular 


ctive forces y, the introduction of, an internal pressure ale in the 
ormulz.” ‘The author belieyes that’ this severe contradiction is due to a 


derstanding, and that ‘the ‘accepted ‘modé of regarding ‘the. question 
L holds good, ‘so. that while: the difficulties which Wagner has 


adiation the Yield from, Metal 

paper ‘is mathematical investigation’ of the taw ‘with 
“application to'the lamitidsity ‘of ‘metals’ at “high temperatures. 
havé’been atidertakén confirm the theoretical ‘results.’ For fantaluii the 
law" 'E isthe tiergy Padiated, the 
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; #81; Determination a7 the Constant.of. Body. 
NW... of ‘Standards; Bull..12. pp. 558-582; 
Papers, No. 262].)-—This is a: continuation of former papers [see Abs:1070 
(1916)], and ‘consists of (1) an historical: summary of the principal determina- 
tions.up to the.-present..of: the. value; of ‘theconstant, «, of total radiation’; 
(2); a new, determination\of ¢ by.a method in which: accutate corrections ‘are 
made for. lack ,of |‘ blackness” of: the radiator, for. losses: by reflection, for 
variation of thickness of Jampblack layer, and for atmospheric: 
_ It,is demonstrated that the presence of aqueous vapour. in. unmeasured quan- 
tity.is fatal; to a.correct..measurement, The. method employed is thatiof'a 
. modified Angstrom pyrheliometer, where the heat received radiometrically 
is compensated electrically, The temperature of the radiator.is about 1050° C.,. 
and the final value of ¢ is 5°75 x 10-" watt cm. deg... The mean value 
obtained from the best-of.the researches alluded to.in the first part.of.the 
paper, after corrections have been made as far as sorte for the factors 


Energy Distribution . in: ‘Normal Radiation: L. ‘Page. 
(Phys. Rev. 7. pp. 229-240, Feb., 1916.)—Planck’s radiation formula is here 
derived from the expressions given by classical dynamics and electro- 
dynamics for the absorption and radiation of energy with the aid of the 
supplemental assumption that the, motion of an absorbing and emitting linear 
oscillator of frequency » is stableionly when the energy‘of its oscillations is © 
an integral multiple of ky. This assumption avoids the necessity of rep ng 
the emission of energy demanded: by the electrodynamic equations 
emission that is. discontinuous in time and difficult, if. not impossible, te 

reconcile with the. phenomena, of diffraction and interference, ...,-, | 

‘The partition of energy among the different.degrees of freedom in the 


New ‘Relation derived From Planck D. (Bu 
Standards, Bull. 12. pp. ‘479-482, Feb., 1916." ‘Phys. Rev. pp. 
Feb., 1916.)—Of the many possible relations which may be derived from the 
radiation law of Planck only a few have received any attention. The most 
‘of ‘these are the two displacement laws of Wien, 

== Const, and = const. | Salpeter” has” defined a function ‘of 


‘tion of absolute température @, and "wave-length Aas determined by Planck's 
‘law. The functions = 0 arid = 0 have roots, giving cons 
‘identical with Wien's displacement law. “Any, ‘number of aispiecesnent 
‘laws stay be derived from the Planck equation, and | the present paper con- 
erns_the relation that the tie atl of the absolute temperature and the 
\-Goordinate | ‘of the ‘centte ‘of gravity of the’ spectral energy 
0. 


this subject from point of view,to. that of van, Waals, in: the 
solution to the, limitations from, which, the ordinary equation of 
suffers, From. any. two, of the three. quantities, critical, temperature 

the theory of .wan der. Waals enables 
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to:calculate if from the yalues so. obtained the third critical 
be calculatedjithen the! result is found: to: bé-at: vatiance: with: the: facts, eg. 
theory requires that the critical density shall be 2°67:times that of an“ ideal” 
gas under the:same conditions. of temperature and pressure, whereas: in’ all 
cases hithertolinvestigated the ratio is:miuch larger, usually:about of 
the’ previous thodifications attempt to meet this case, but cannot raise the ratio 
above: 8. The author. states that the object of his: paper study Dieterici’s 
equation in: detail and'to apply it number of ‘well-investigated substances, 
since in-his opinion itpossesses a sounder theoretical basis than thatof van der | 
Waals... It reproduces the behaviour..of a gas, not only at:low pressures, but — 
also at: the critical point, and even’at:much higher pressures; ‘Although, 
perhaps, not:so simple an expression as van der Waals’,.many of the deductions. 


from it-are characterised, by great simplicity’and elegance: It’ has the great 


advantage ‘of-reproducing the critical state: accurately;and in. the: author's. 
opinion: should be. adopted. In the: present paper various methods. are. 
developed the: values of a and’: below, at, and above; the 
critical temperature. formula is deduced for calculating the pressure of - 
saturated vapour ftom the densities of: the liquid and: vapour, while another 
has: been. obtained: for calculating the latent heat of vaporisation from ‘the 
densities of liquid..and saturated vapour: Isopentane, carbon: dioxide, and 
hydrogen have been studied in some detail. In the case of isopentane a 
decreases and b increases from 0° C, up to the critical temperature. The 
same is ‘true of CO,.° Above ‘the’ critical temperature, in the case of CO, 
@ continues to decrease, while 6 remains fairly constant up to 200°C. In. 
the case of hydrogen,'a decreases from the critical temperature 
ordifary temperatures, while .b‘does the same, from — 188° C, at ‘least, For 

the latter; the inversion temperature is: calculated, and also the temperature 

at which it “‘ obeys” Boyle’s law for moderate pressures. The latter tempera- 

ture was calculated to be ~171:4° C. Combining the law of Cailléetet and — 
Mathias with a result obtained by Young for a number of substances, it is 
shown that the density of a substance at the absolute zero is four times the 
critical density. ‘The author’s conclusions with regard to the variation of 
6 with temperature are shown to harmonise with some of ~ ‘views: of TW. 


886. ‘Statistical-methanical Basis of Wereide. (Phys. 
Zeits. 17. pp. 62-68, March 16, 1916.)—Classical thermodynamics is grounded 
on ‘the principle that any isolated physical system of energy ‘u, volume’ », 
pressure ~, and temperature T, possesses a characteristic function, namely _ 
the entropy, which is defined by the equation S= /(du + pdv)/T, where the 
differentials refer to changes in the neighbourhood of equilibrium. All 
measurable alterations in the system take place in such a way that the 
entropy increases, and when such changes cease the entropy is a maximum. 
The present paper shows how this principle can be obtained from statistical- 
mechanical considerations. Gibbs’s method is followed with one deviation, 
viz. that while Gibbs considered the statical properties of a system in different _ 
states, and defined the probability for a special state as the fraction of the 
system which is in that state at any given instant, the present author takes 
om one system and employs Einstein's probability method. H. H. Ho: 


Entropy and Probability, Postma. (K. Akad. 
Proc, 18. 7. pp. 1048-1056, 1916.)—In the kinetic definition of the entropy 
it is necessary to determine a function S which (1) satiation the Sammie 
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| id of equilibrium’ té 
(2). increases’in an ‘isolated system: which ‘is notin equilibrium: |:The 
§ ithat ‘satisfies the second demand must then-also satisfy ‘the ‘first: in the 
case that there is. equilibrium.:: Additional, constants 
ent of energy and volume ;: for: (2): independent of distribution of 
had no influence according to this theory. «:In-connection 
with the theory. of quanta; however, these:constants have come more into-the: 
foreground, especially in so fat.as they depend on the elementary region g:of 
the extension in:phase-of the molecules and: their namber N. Of late; atten’ 
tion has.also been drawn ‘to: other: properties which -the!entropy-function 
should satisfy, and more particularly: :\(8) the entropy of a quantity) of sub- 
stance is ¢qual to the sum of the entropies of its parts.: “Further; the dimension 
of the eritropy has also: beconie:of more importance. ‘Calculating the entropy — 
perfect gas in-equilibrium: state by the aid:of the-definition log P 
_(P=probability) and with the:fulfilment of condition (8), them g must be 
proportional to Important objections have been: adduced against:this 
result by Lorentz... This.result together with its objections. were obviated 
by. Tetrode, who divided: the entropy expression ‘by {N.\° Lorentz: ‘has stated 
that there is no physical reason for this, and the purpose of ‘the present 


pet 


68-71,.Mareh 16, 1916,)—The author deals with. ‘the: entropies. of 
several different .systems—namely; a homogeneous solid .body, a homo- 
geneous fluid, a fluid solution, a solid solution, and a gaseous mixture. He 
utilises the method that the entropy:of a physical system may ‘be determined 
by. decreasing it so much that the volume is rendered.as small as possible. If 
Zo be the minimum volume: of ‘the. state; then the entropy. in this. condition 
is So== hk log Zp; if the entropy-decrease be now added the.absolute value is 
obtained. .The. entropy thus consists of two parts—a variable measurable 
part, and. the constant. minimum: variable: portion: is 
considered, in the paper ; and ‘this again subdivides-into two members, one 
of which is dependent only on the energy, and: the other only on the volume. 
Each of these is subjected to suitable change in order to arrive at the desired 
result, method is then applied ‘to:each of the above-mentioned cases. 
The: paper, concludes with the ‘for the 
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THEORY, ELECTROSTATICS, ‘ELECTRICITY, 


of 588; Detirintialion Work: Blestion ‘escapes from’-the 
Stirface Body. Lester. (Phil. Mag, 81. pp;197-221; March, 
1916.)—-The equation for: the ithermionic emission from. a: hot: metal ima 
vacuum has been deduced by Richardson and others from theoretical con- 
siderations ifvolving fhe assumption that the potential energies-of an electron 
inside and outside of ‘the surface are different, so that an: escaping electron 
must do:work against an equivalent adverse ‘p.d. (¢ volts). “The work-done 
vy ‘escaping electron ‘is ‘represented in. the? well-known Richardson 
‘equation, i= ‘by the constant In order’to: justify: completely 
the assumption involved in 6, such a work function to exist, 
and its magnitude should be identical with that of'b. 
1908 Richardson: showed that the’ estape of elettroos ‘should. involve 
of thermalenergy, due to the fact that energy iis rendered latent ‘by. the 
pd at. the surface; and that this loss ought to increase rapidly with: the 
temperature. Wehnelt and Jentzsch (1909) announced the discovery of such 
a coolin effect, and attempted its measurement, but were troubled by 
‘carrenits. Cooke and’ Richardson found ‘such an‘effect m1918. 
Tn 1910 ‘had the discovery of a‘coriverse 
heating’ efféct and liad published ‘vatues for a’series of metals. The value’ of 
was calculated ‘from both the heating” and the’ cooling and 
td be OF the expected’ order of magnitude. ONT 
paper contains’ a discussion ‘of thé above work: 
effect, and “presents an éxténsion of ‘the ‘measurements of the cooling effect 
earbbn, ‘Mo, Ta, and “The following features ‘ate also ‘discussed : 
Identification of 8 with (2) Relation of to contact’ ‘potentials. 
“Effeét‘of gasés on’ (4) of Surface ‘films. New methiod for 
tering the tenipératures of ‘hot: fitaments. 
Revision of the or ae of ten 
Ji Ishiwara.’ (Math. Phys. Soc., Toky6, Proc. 8. pp. 862-867, 
‘The author first ‘gives the usual mode’ of determining’ the electromagnetic 
mass Of an electron resulting in the =2'4/8U ‘where ‘Us is 
the electrostatic ‘energy of the ‘electron, and the! velocity ‘of ‘light? th 
vacuo.’ Criticism ‘then follows ‘and a new expressiot is déduced, 
where the electron is repatded 
ere of radius’a, with its charge ¢ and ‘total mass distributed over the 
(Monthly Weather Rev. 48. pp. 806-898, Aug., 1915.)--Photographs.are given 
of ai copper: lightning:conductor that: has: béen' crashed along its:lefigth and 
» Assuming that the: collapse of:the:tube is due 
to: the: pinch effect”. of the: currefit, it is-calculated: that:a pressure)-of 
10° of: one »dtmosphere,: would: be: — 
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with the tube of 16 mm. external, and 14°65 internal diam., with a current of 
19,470 amps., the discharge being unidirectional. It has been estimated that — 
the duration of a lightning discharge is of the order of 0°01 sec. - Also, as the 
brazed joint of the tube was opened by the fusion of the solder and the copper. 
showed indications: of incipient fusion along its\length, the final temperature 
is estimated as having been about 1050°C. From these figures, taking the 
‘specific heat of copper as: 0°11, it is deduced that the current must have had 
an average value of about 90,000 amps. or a max. value of 100,000 amps. 
Using the ‘figure for the: pressure: obtained above and the fact that) the 
_pressaré proportidnal fo the’ ‘square of the current, it that the 
Meroury: Droplets. \Blectronic, Charges A. ‘Schidlof. and A. 
(Archives des Sciences, 41. pp. 125-148, Feb.; 1916.)— 
Describes experiments with mercury droplets to determine the electronic 
charge’ with special reference to the infra-electronic charges claimed by 
(ys: Zeits, 17. pp. 85-87, Feb. 1, 1916:)=-A theoretical paper in which these 
‘constants for a number: of ‘substances are calculated by the reflections 


a Bipolar Field... P, Belas and M. Hartog. (Roy..Dublin Proc; 15. 
pp- 88-40, Feb., 1916.)—The_ present investigation originated in Hartog’s 
researches. upon the.“ Mechanism of Mitosis in. the. dividing cell.” Th 
similarity of the spindle form assumed by the achromatin fibres of a. 
undergoing division with that of inductive dust, when scattered ona: flat 
surface, or, suspended in.a liquid of lower permeability, between two poles 
of opposite sign, led to.a theory. that at a particular stage in: its life-history 
the cell was the seat of a dual force, like electrostatic, centring on; two | 
bodies—the centrosomes—whose field was bounded by the cell wall, The 
chromosomes were to be considered as portions, of matter more permeable 
(in the broad Kelvin sense) than the medium in which they moved and their 
orientations. in the. equatorial plane, discessions, and migration to. the 
centrosomes were:to be accounted for. by the differential action about, the 
two force. centres on. these and:.on the surrounding medium. The present 
paper contains further experimental evidence in support of this» theory. 
For.:modelling ,the phenomena. of mitosis by a bipolar, magnetic field, the 
problem arose as to what would..be the path of a small disc of very, soft 
iron if floated in a viscid liquid between the poles of:an electromagnet—the 
disc.at, no time acquiring observable acceleration, Beyond the. general 
_ Statement. that a permeable body, would always, move so as to include’the 
greatest; number of lines of induction, there was no previous record, that 
the actual trajectory had been investigated. Full experimental details of the 
(1): Phe: pathoof the: ‘Phe field:in which it 
but is the resultanit:of ‘the earth's fieldand a parallel 
field, ‘which varies in: scot 8) ‘The presence ‘of the body modifies the — 
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illustrate. the results obtained. As the, curves show. the:paths, of .one.par-. 
ticular body moving in one particular resultant. field,,.the- more, general. 
problem remains to be.investigated, but. ihe der 


Capacity of Approximate Spheres and Gjlinders, Rayleigh. (Phil 
Mag. pp. March, in the 
capa 


Liquids, _A.Coehn.and_ J. "Ann. d, Physik, 


canstants.of both bodies. ‘A, theoretical. proof of, this has. been given.by 

‘Lenard [see Abs, 1446 (1915)} based on, his investigation. of the structure,of, 

the surface layers.of liquids. this present work the. changes. are.investi-. 

h_the charging of liquid dielectrics undergoes, when. a given. 
t of an electrolyte is. present. ‘The influence exerted by the electroly! 


tatively. fo, ike, ind in the, 


larger case. A reversal of the charge-sign b nesienl satis salts is 
fo be aisined in cases where the the neutral 
siifficiently' great.” “The ‘The ‘Superiority of the In’ their ‘abitityfo reduce 


the ¢harge’is—as ‘earlier in the’ waterfall efféct—also “here to hand, $0 that 
all With acids: a reversal may be obtained’ ‘The’ special case’ of ‘the 


shows itself also.in that. a distinct tepesstene costicient is imanifesbed 
in the. direction that increase of temperature acts. like an.increase im. con- 
centration. .. The temperature dependence, of neutral: salts and alkalies. .is 


on 
dielectric: constants .are positively charged by. contact. with those of, Jower.. 
A good method. for establishing, this principle is offered by. electric. osmosis, 
Quantitatively the charge. of the. electric double, layer.on-the contact surface. oa 
depends on. ts. nature. and. concentration, and this -was traced up. to the sy 
reversal in sign of the charge, ..A large series. of acids, bases, and salts were i 
investigated, and. the reversible concentrations found. For theoretical 
purposes: it appeared. of special_interest, to. discover the influence of. electro- a 
lytes.,on., charging. phenomena, not only for investigation of, the waterfall 
effect, but also for the.case of-contact of liquids with, solid non-conductors., 
The .experimeats were. in most, cases: prejudiced by-.the. fact, that, at. high 
electrolyte concentrations, the special. electrolytic phenomena. together with 
d iti ucts-masked the results....Very full..experimental details 
are given. ; For measuring the charging of solid dielectrics with respect to : 
ti ithont -b 1 eff 
good-conducting solutions, without disturbance by  ¢lectrolytic effects, an 
> 
electrostatic method was adopted. The. apparatus was designed. .to. give 
automatically a continuous uniform contact with the filnids.to. be investigated. = 
For charging both materials the apparatus..rendered:, good : reproducible a 


onthe’ charging» Should a‘wetting of the ‘solid dielectric ‘by'a tiquid’ take 

place; ‘then “there occurs né° with very: viscous! 
solutions ‘appear éspecially suitable for  givitig farther information’ on ‘the 


of the charge plenomons H. Ho. 


osits'in Flames ; Faraday’s Law." ‘Thieme.’ (Zeits. 
pp: 608-797, ‘May $018 continuation OF ex.’ 
pbs [Abs. 540 (1912)] made with electrodes (wires or plates) in flames, 
y luithinoas ‘toal-gas aries, about’ high “burning’'oh tubes of 
2 mth. diath;with battery and dynamo cuttetits{0-2 to 455 Volts) anid also’ with’ 
apparattis. The author first discusses thé sources of errér: the’ 
flatne' is ‘bythe ‘insertion of thé electrodes ‘(By 200° sonietimies' near’ 
that there’is ‘2 purely thermal deposition ‘sdot in addition to’ 
electric deposition ; ‘the fine carbon particles are ‘earried away’ By’ the: 
draught ;“drdihary dytiamo'cutrents are nof strictly continuous, so that 
soot is ‘deposited? oti’ the andde also.” Fresh"qilite bright electiodes 
volts the ‘resistance’ of flame would appear to” be 182 ttiegohins, “The 
greater the current ‘intensity, the ‘more the shape’ ‘of the ‘flame is ‘changed, 
 atid'the flame Broadens Sut along the kathode ; ‘that is, When‘ thé kathode is: 
a wite held Horizontally i in the flame; the flaniie ‘widens out above that wire,’ 
in thé upper ‘or ‘the lower part of the’ flaine; where’ the ‘kathode is’held. 
When the kathode is alone“in ‘the flame, the flame is ‘lengthened ; when the: 
atiode, the flame is'shortenéd. “On reversing the Current thé ‘small threads 
of catbon’ particles’ stretching” frdm’ the kathodeé over to the anode drop off 
with  altérnating the deposits form’ dn both electrodes, bit ate ‘Always: 
thicker ‘On the ‘cooler of the electrodes.” The’ threads oscillate’ with the’ 
fréqueticy of the current, anil are acted’ on by the ‘magnetic field.’"'When the 
flame “is between’ the plates’ Of @ condenser, the carbon particles’ are” first 
attracted; thet repelled, ‘and then rise like’ non-electric particles. “When the’ 
* extéeds' 900 per sec. (Singing arc arrangement) carbon” is! 
so that a time of ‘010008 seins to be Fequired’ 
by the electrodes’ to” produce ‘idnisation. 
“Riv: Tranbenberg ‘confirmed Faraday’s law for ‘the’ 
‘tests this With Tron ‘electrodés) mim. apart,’ and fitids: that carbon 
sééitis univalent at higher (flamiey temperatures, having a Higher valency 
at lower" peratures’; ‘the amount of'carbon deposited at to'450 volts ‘and’ 
Cuttents Tariging’ from 0'0048"amip. Corréspondéd to wnivalent 
by copper plates and 


S, Dushman, and EK. Karrer., (Astrophys. Jan., 1916.) 
Experiments described in an earlier, paper [Abs. (1914)] that: the 
relationship between illumination and current in potassium 
celisis ‘not ‘rectilinear,’ but is in’ general a complicated function ‘of applied 
voltage, electrode and gas ‘pressure. Subsequent investigation has 
the distovery” of the” of these” ‘Comiplications, the 
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the: investigation: ‘is illustrated by ‘nemerdus; graphs:showing thédifferent 


photoelectri¢ currents varying: voltage aud illumination; and'-widely: 
varying types of cell’/construction. anomalous: behaviour’ has: been 
tracedito: the action of focusing effects caused by. the accumulation of ‘charges: 
on:the: walls of the-cells;and<a type of cell has: been devised which affords: 
perfect: controlof the photoelectric action; thereby: givirig: a: considerable 
advance in: sensibility which:should facilitate: the work of stellar photonietry. 
The: sensibility: still ‘remains as 


Photographs sh Relation Deflection of 
as'compared with that of the pp. 898~ 
804, March 17, 1916) 


Kat emenis with Glow Current in Hydrogen. W. L. 
Feb;, 1916,)Skinder [see ‘Abs, 1809, 
145460(1915)] has: develéped . theory the ‘kathodéfall in ‘gasds which 
suggests that with -a plane kathode ‘the “normal” ‘current density should be 
proportional to the square‘of the: gas'pressure, provided the number: of medtr 
free the ‘electrons ‘from’ the ‘kathode ‘tothe! point» ofminimunt 
gradient inthe negative glow is the same ‘for all pressures. In measarements 
-made.with Al and steel kathodes in hydrogen; both of ‘these conditions 
found to exist? The ‘purpose’ of ‘repeat sonie of Skinner's 
measurements:with -Al and steel; and to‘extend the: investigationto various 
other: metals.'° The! apparatus used’ isdescribed detail andthe results 
Obtained! are-given in ‘tabular and: graphical form.» The“ normal” current 
densityat the kathode has ‘been measured in hydrogen -with’ Ai; steel, Ni; ‘Zn, 
and Pt) as ‘kathodes; and found:in all Casés!to-be ‘proportional to: the square 
_of the gas pressure. The number of mean free paths of. the electron from 
the’ kathode to the point of minimum gradient in the negative glow has. been 


measured! for: these “metals: ‘under the same conditions and found to be 


independent of ‘the: Potential curves in.the gas ‘between ‘the: 
kathode and: the negative glow have been’ obtained) at’ norma": current 
density “withthe above metals as’ kathodes!The* potentials plotted against 
the dumber of mean free paths of ‘the electron from ‘the kathodélie;for — 
all pressures, practically on the same curve. From these potential measure- 
ments,:the' ‘iInobility ofthe positive ions ‘has ‘been ‘calculated ‘and: consistent 
values obtained for all metals except Pt; where thie mobility is sothetvhat low). 
‘arising? from the: presence: of ‘metal ‘vapour.’ The potential carves: 

ave’ been “theoretically extended’'to’ the kathode, and ithe fall Getwéen thie 
kathode‘and the gas-was obtainedtherefrom.-: The tatio-of the electron:cur) 
rent fromi the-kathode to theitotal current tias been calculated for theivarious 
W. Neuswanger.:::(Phys. Rev..7. pp. ce+ 
céntly. developed: a theory: of: the kathode-fall in, gases and:gave a general 
relation ‘between the’ fall; the cutrent ‘density; mean free. path!.of the 
electrom:atid: the distance fromthe kathode|:to. the: point: mittimunt 
potential gradient, invthe negative glow: Abs: 1809, 1454. (1915) };..Experiz 
ments with ‘hydrogen supported the, theory. .. dn the. present: paper: the: 
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same 


Bat of mean: free’. paths»:to:the point of minimum’ ‘potential: 
the negative glow and.-have anormal current density 
the ithe With ‘normal’ current 
density the kathode-fall is a minimum,.and as the: current. is increased) 
of potential immediately at the :kathode incteases, while. ‘the fall 
throngh:the gas: to.the megative glow decreases, ‘This! decrease is -attri« 
buted to the larger proportion. of the total current carried by the electrons; 
which reduces» the ‘distance: ftom the kathode to: where 
charge in the gas equals the positive. aio 
The p.d. between the kathode and any point at a dedinite woke of 
mean. free .paths from ‘it 


AY 


: ELECTRICAL PROPERTIES AN D INSTRUMENTS, 
a 


p. 888, March 24, '1916,)—A square\.of lead-foil, of .24.0m, side, ‘was pasted: 
om plate glass and::placed opposite another, which :exceeded: it by 06 cme_ 
all-round ; the two electrodes, were kept apart. by: bits of glass.0°29 cms 
thick,'. Another. similar condenser was made: having the smaller plate of the. 
-same~area,. but in an oblong form, -being 85 cut, long.. The: capacity, of. 
the second’ condenser! was about 8% greater. than ‘that ‘of the first. To: 


the author is: ft. ‘square: ‘and: 
Kirchhoff’s, formula is applied..to-.a circular. plate.iof-over..2 ft. placed: 
at‘ia distance of 4.in. from the second plate, the: capacity is incréased. by: 
48.%.. Since square plates. will, a: greater effect,and there. may. be! 
effects due -to surrounding ‘bodies, 
Alloys. Ae Caswell,;: (Phys. Rev.:7. pp. 269-277, Feb.; 1916.)—-Barker 
and.Caswell have described anapparatus to measure the Peltier-effect directly, 
[Abbs, (1912)]. . Modifications have: now been made.in this to,admit of 
direct; determinations .of the Kelvin-effect', and thermoelectric , force. 
This:apparatus is. to: be described.in: a. future paper) on measurements of the. 
Kelyin-effect. In the present paper the author gives results of experiments. 
on the Peltier-effect and the thermoelectric force for bismuth and certain 
alloys ‘of Bi and: Sn containing less’ than % Sn. Médsutements.of ‘the 
thermo-e.m-4. serve as a ichetk-ion the direct measurements :of .the Peltier 
e.m.if we assume Kelvin's equation connecting thermoelectric: power (Q): 
and Peltier (P), ‘viz, The results): obtained :aredisousséd: 
from: the: point of view ‘of ‘the electron theory. According ‘to Drude;'the. 
Peltier ‘e.m.fj' at absolute’ temperature ‘Tis where.) 
is the gas. constant of a gm.-molecule, ¢ the ‘charge carried by the H-ion 
in electrolysis are the nambers of electrons per unit volume inthe 


all 
a 
re 
oe 
4 
54 
i 
J 
~ 
? 
bd 
“cut into 4 strips a on cm..a were 
4 


F¥LAND,-? 


t. ic power. a 


ific. ¢ A thermal 
for the ‘and thermal’ conductivity of Bi. 
and the deduces. ty... These. 
with those from th data,en the Drude theory 


pure metal.. On the other hand, if equality 
unit volume concerned in conduction and N no-elect 


rison_of Se 
1 _ Abstract) —When, a resistance. bridge fo 


up and balanced. for it is ve 
often. found. that no can bs 
beidige oF with the values of the resistances of the ratio arms 
‘of another form of bridge has to 


Tee + + 


bridge arrangement shown in the Fig. is recommended. It is shown thatthe 


self-indugtange L, of a coil of resistance § may be compared with the mutual 
inductance M between the coil and. another by making the 
of-a bridge, PORS, of which the second coll and a resistance ‘U + Vin series 
onal, the galvanometer forming the other, The cell. is connected 
to the point of contact of U and. V. 

for any value of L/M without P, Q, R, vi 
Lis +840 + + 


‘Study of the Volla-effect by the Aid 
vy New Effects, E. Sarasin and T. Tommasina. (Comptes Rendus, 1 
PP, 291-294, Feb, 21, 1916.)—The pr at paper is a further ‘of the Ve 
—A—1916. 
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eect bythe of reduced ‘radio-activi re’ its have ‘atre 


dition’ of Statistical h diitside different 


in Contact, ‘Richardson hias that = P/P, ‘where 
the contact’ between two metals’ M ‘an thé ‘Peltier p.d:, 

absolute tempéritdre: author ante which 

test ‘thie “above equation’ experientally. For’ Fe ‘and Bi, 
68-7 whild'for Fe'and Ni 824! ° Earlier measire 
. ments of contact p.d. made by Erskine-Murray and by Burbidge are something. 
h e to fit the above the m 


the plates so, bya potentiometer that no Curr 
‘applied being then ual to ‘the. ¢on ntact ji 
‘Mheasuréd to 1/10,000 é p.d.’3 ‘several Hours 
| oa effects due to polish, etc., had sabe. The mean value obtained for 
Fe-Ni over the range 20° to 60° rovolts/degree, this mean being 


alculated from 6 values, the of 2160 and the lowest 1180. 


_ This result agrees fairly With Its obtained by the older method, and 
_ is about 50 times as large asthe t COeflicierit deduced from the above 
equation. It is clear that ither the equation does.siot conform to the facts, 
or else what is actually 1 ed is, Hot the real contact p.d. The author 
considers the errors to be due taoxi@ation, and that consistent results are only 
__ tobe obtained by the pr the-sarfaces and the measurement being 


n vacuo I, 


c inte dary curtent 


Phe tors 
at’ thie’ tine 


an a of a salt capable-df producing | thé 


_ action. with Th t is a 20% solution of sodium potassium 
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wind 


Jonger in the state abt allow the” verse Curren 
The conditions for obtainin this result consist in giving’a sui 


to of thé | and in ietting 
in the liquid. AS: a matter Of fact, 


ni ea y in all Cases a damy éd alternating current'd 


pp: 9497}! Disc: 97-08, Feb." simifta 
general ‘principle to the well-known’ Bis‘ 
of quartz glass, To start the lamp the metal is. melted by meansofa Bunsen _ 
burner, andthe ar¢-struck by tilting. Before introduction: inte the lamp the 
‘metal is freed from oxide and dissolved gases by a special process of filtra- 
tion while-at'the pump. It is’ prevented’ from ‘adhering the’ glais; Which 


Rives a powerful tight, atid onde started will continue 


New, Rorm of very, High Resistance, wiing... (Ray. Dablin 
16;, pp,:29-82, Feb,, 1916,)--The resistance desc ribed is. fopnse. with — 
In measurements with these instguments a resistance of,the 
order of 400, megohms is required... This resistance must not, vary with the 
current, and it is desirable that it, should be fre¢. from: polarisation effects and 
possess; .no. appreciable temperature-coefiicient, Such, a- resistance: is... the 
equivalent, Reeling, where, ¢,.is, farads), of, 
condenser, charged and discharged, », times, pet T: author tsied 
such, .ap, apparatus with yan, equivalent resistance. ranging from 10,.49,5000 

megohms in .connection with electrometer, measurements., (The result 
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rotating mirror has ¢i plane faces $0 as to.form, 


Universal Switch for 


J, Sei, 


pr in strips of thin sheet 
all. Parasitic emf,’ as any, The 


necessary to push the rod for that thermo-element, paying no attention 
to, the opany. previously, connected lement ; and. the 
cap, be inetantly, changed for,eny. thermo-element 


ALTERNATING’ CURRENTS ‘AND ‘MAGNETISM: 


Magnetic ‘Properiies. inn. deposited, in "Magnetic Fields, 
Soné.,.. (Tohoku Univ. Sci, Reports, 4, 6. Be 318-821, 1916.)—An experi- 
mental investigation of the magnetisation and h is curves for specimens 
of iron obtained by electro-deposition in magnetic fiel varying from zero up 
to 2600 c.g.s. In the weaker fields the deposition took place in the centre of 
a' ‘vertical magatising coil; in the‘zero field, in a horizontal ‘tube ‘placed 
‘E- and W., and in the stronger fields’ the voltameter was placéd ‘between: the 
poles’ ‘an electromagnet.“ The ‘used in the weak fields was 
‘tiixtute’ of ferric’ ammoiitin® oxalate and ammonium oxalate, the anode 
being ‘tind the’ Kathode copper tube, solution’ was kept 


in zero field. This is explained on the same : 

The, magnetic field applied. during deposition 
te curve, but the quantity of ammonia 
nin celerate L.L. 


P.. Woi 


“ » 
is 
requ: 
‘dg is are mac 
an afrangement whic! 
a arrangement, shortly, 1s as follows : A straight wooden rod, when pressed in, 
presses the “unknown” (say the therme ent) contact, | 
a. that. At the same time a p ting sideway | tod, pushes 
Be Ww the n contacts. 
a frame which carries the auxiliary (usually the potentiometer) contacts. A 
s turn of the rod makes. the pin strike a different frame, giving a. different 
be uxiliary. ‘The rod, w is locked by an t first raises 
Ss the bar, releasing any other rod that may have. been in. , , Hence, finally, to 
V 
1 
Bir 
4 
iron wire and‘ copper tube*formed the anodé and respectively in 
a sdlution of ferrous sulphate and ammonium chloride ‘for’ the in 
Rev, 7 | 916.)—An investigation 
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ngth. “There js'a disymmictry with revetsat of field; 
the square of ‘the due to the 
equipotential, At ordinary. temperatures Hall 
constant is positive, but it diminishes rapidly with rise of temperature, changes 
temperature: reverses. to..positive again. . The 
ue deper the heat- but, there is, always.the double 
‘reversal.ag.the temperature rises. ..It is, only at ordinary 
widely different values of are, obtained ; at. higher temperature 
the. curves for: different heat treatments approach each other, and, the revs | 
to.the second positive value. occurs, at; 245°.C, This; behaviour cannot be 
present to be exceedingly: The author considers it due to,the existence 
of two crystalline forms, a ae According to Haken, the « modification is 
stable below $64°.C...and the 6 form, above. this .t e.:, The author 
assumes a. positive ‘Hall. constant  for.,the modification and. a negative.foc 
the a. tha: Te is: pastes inte the 
making the transition will vary ting 
3 temperature has.a shape similar, to, that for. Hall constant and. temperature. 
»\ Attempts were, also,.made/to measure the Hall constant, in liquid, Te, 
but .the: results were Except in gases: the .Hall-effect, has 
not been, observed, in. amorphous substances, A.Te plate was) prepared, by 
pressing the finely. precipitated metal;;. The Hall. constant was, small, but 
ai microphotograph shows considerable. crystalline structure.. The author — 
sages that a crystalline structure is essential for the Hall-effect. The 
“Ot #€8istance: in’ the ‘magnetié‘field was‘foand proportiodal: (to) the 
square of the field ‘stredyth. ‘The Te Was ‘very variable ‘at 


greater at the lower temperatures, the curve connecting change of resistance 
anid temperature being véry similar for resistance and’ temperature. 
The Ettingshausen-effect ' was found to be proportional to:the:field strength | 
and: to increase with rise’\of: temperatute.. The: Nernst» effect: was also 
‘approximately ''proportional ‘the’ field, but!diminished! in’ value “with 
increase of ‘mean temperatare: of ‘the plate: The Ledué-effect was propor- 
‘tional -to'the field strength.: A diminution ‘of about: 19% °in the ‘thermal 
‘conductivity was observed ‘field of 6500 c.g.s., the mean témperature‘of 
gst Damping of Torsional: Nickel. Wire in a Variable, Magnetic 
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(Rey: Trans. 216. pp.’ March 28, The’ pa 
a’ ost' detailed disctission of the: ‘Kew! ‘itlagnetic ‘data ‘from 
ordinary ‘days of ‘the ‘eleven atid any attempt 
vale: The ‘ditrnal ‘inequalities ate ‘preseiited ‘as tables 
the figures: for' ‘each ‘hout’ of ‘the day’; "also as comparison ‘curves’ for 
vidual mofiths, Sui-spot epochs and again instructive 
‘diagrams tised by the author inf prévions investigations. “With regard 
extraterrestrial ‘influence; itis ‘Stated ‘that ‘in thease 
ofthe “ditrnal inequality’ for‘ the year,” a: ‘lose comtiection 
betweeh-the range ‘andthe corresponding 
day andthe amplitude of the regular’ or irregalar thiagnetic’ ‘changes 
same tind it is considered difficult to think of any' cause the 
diurifal! inequatity other thar elécttical currents‘in the upper atmospHere) “In 
temperate Jatitudes; whether ‘at of ‘fiinimum, regular’ 
changes dre’ rapid during the “day; Dut ‘the’ différenive’ between day dnd 
nigh ae td Stiti-spot Whether by day or by fighit; the 
The aire latger in niakiinuti than in sunspot minimam. 
¢ inference4s that direct: sunlight, whether ‘thete ate-or are 
effect persists: to:some extent during the Bt 
(Roy.Sees, Proc.-.92. pp. 818-291, March {1, 1916:)}+-The. asual: method: of 
Méasnring) the - horizontal, component of::the: earth's: magnetic force: iaidue 
to and consists essentially -vibration experiment and.a-dedflec- 
tion expetiment.:::The whole operation cannot be completed in much under 
ani authon states: that the average: errors in. seadings obtained 
this, method. is: not: \likely:: to: i than, -inn 18,500, 
twhere:-the. in ja. fixed. observatory, : and ‘not .less 
éhan -three,.times: this: vale prevailing:-in a: mag- 
metic sutwey.:i The the paper: is, particularly suitable 
for; this datter:sveck,, where jit is rather theodifferences in; the:force: at:dif-— 
‘fenent :places:whicht ane. be: mensuréd: than the actual walues of 
ithe:foree;; apparatus consistsiofa steall:magnet suspended horizontally 
.lty.B quartz fibre, the top of f which may be twisted by means.of.aisuspension 
head until the magnet takes up a position nearly at right angles to the mag- 
‘etic: heridian ‘at the telescope ‘is! fized'to The: frarsework oP the 
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the magnet in posi- : 


gi 
lines, and with means for clamp 


and for this purpose was using a Kew pattern 


was therefore to fit directly on td the, Ke instrument, that 9 
lative of variometer, u and etic,meridian 

‘ ed. In the course of asi of Ireland, readings” en 
at e2 h station of both the new and old, methods, “ x 


tive results dre set ut in the paper. A slow secular change of 
found! in the zero of the variometer, due probably to a gridual 
moment: of the which was comparatively ‘new. was 
allowed for... The_authorconsiders that the-investigation supports the’ view 
that the variometer wilk normally give the force within 54, while the unifilar _ 


in the 


to prevent damage during transit. At. | 
the author was engaged on a “Of the Ualed Kingdom, 


in the field will ii “give it within 15y only., ‘On the other hand, with 


the variometer eter Sees at intervals during: a survey toa properly 


equipped observatory. where:the instrument may be standardised. Therecan 


be no question of the enormous simplification of the.field;work which such a _ 
portable variometer produces, it being possible to ‘obtain a reading of the 
horizontal force by its means within 10 minutes of setting -up the instrument _ 


AND. ELECTRO HYSIOLOGY.. dint 


‘$0 that it Stu 


he radiography of metals. Formals fave’ 
‘Various sses, using ‘spark-g aps. ile the 
Ci is Only pos 


OF} in. the String oF tie 


the voltage across the tube would make the radiographing of bg cs oa 
thicknesses. of steel a commercial possibility. Published data on the scatter- . 
ing of X-rays in Al lead to the expectation that the use of high voltages _ 
would result on the production of blurred images, but this does not appear to __ 
be the case. Experiments show that by the use of a 15-in. spark-gap it is < 
possible to detect an.air inclusion 0-021 in. thick in 1} in, of steel, and an air 
inclusion 0-007 in. Shick in, of, steel, F.C. A. 
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Wi (Zeits) Anorg: 88, Sept!'15, 1914!) 
The expétinicitts ‘were ‘made in a'vertical, tubular electric 
which the graphite or zirconia cruciblé is sé ‘mountéd within’ a tube (shdiig 
‘ within the furnace rene the crucible can quickly be dropped for quench- 
Témpératures 1600°' are’ ‘ineasared ‘ther ‘above 
1600" by'a ‘Wanner pyrometer. “From 20 to 40 gm. of carbon and the respéc 
‘tive metal are generally fused t er. Tn order to sebure vonstant 
tare the Grucitile’ isvery slowly heated tip.” Boiling-points’ directly 
observed, ‘the “quiet ‘Seething’ following incipient: spitting beirig ‘taken as the 
The vapours’ could not’ be’ analysed, and their composition 
‘is found by determining the’ volatifisation losses of metal and of carbon ? in 
such tests the-crucible ig covered witli two' perforated discs to prevent loss by 
‘Since’ the‘ vapour pressure Of graphite mist be very small, even at 
. it is assumed that the carbon percentage in thé vapour indicates th | 
presence of amount of carbide.’ ‘OPhe furnace arrangéme: 
_ were’ practically the same for all the papers of this series. The mafiganese- 
‘ carbon diagram had last been investigated by Stadeler in 1908, and the authors 
Al, 0°26 '% of insoluble residue’ anid 0-02 % The 
fuisedmass increases as thé ‘temperatitre rises’; at 1260” thé composition of 
the fused ‘mass’ Corresponds ‘exactly td ‘the solubility’ of ‘carbon ‘as 
3 such ‘in ‘the metal is ‘very small, since there was never any residue of cs 
; when the regalus was quenched and dissolved in hydrochloric acid. 
the solution boils under 80: mim. pressure’: it then contains 712 % C; Riad 
‘vapour contains 1-949 C. “The high percentage of C in the solution (7-19) is | 
Surprising, ‘bécause the dissociation the carbide in the solution ‘can oily be 
When ‘the’ solition ‘boils, ‘vapour “and Solid’ graphite témain behind.’ As 
_ regards ‘the “natute’ of ‘the carbide ‘probably’ present ‘in’ the vapour, nid 
ean ‘be’ said ; Pure Mn boils 
High-temperature Investigations, VI. tor 
| W. Bormann. (Zeits. Anorg. Chem. 88, pp. 886-896, Sept. 15, 1914.)— 
9919’ Ruff W. Martin investigated the ry of graphite in Ni above 
Confirined by Raff and Gerster. The presen 
ularly ‘reférs'to Friedrich “and Weroux,’ 
Th eutéctic point is 1811" at 22 % C(Ft 
2'to' ‘about of 'C is held in Solid ‘solution. 
© increases the temperature rises ‘to 2100° (6-4'% °C) and decreases after: 
wards’; thé Composition is then NiyC’; ‘at'2400° the mass’ boils at 80 the 
and’ the solution’ is decomposed irito 
ands ‘probably as Carbide: Nickel itself melts 
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High-temperature Investigations, VII. Iron and Carbon. O. Ruff 
and W. Bormann. (Zeits. Anorg. Chem. 88. pp. 897-409, Sept. 15, 1914.)}— _ 
The diagram had previously been investigated by Ruff and Goecke, and the | 
work was repeated to meet the criticisms of Wittorf and of Hanemann; the _ 
results are a confirmation of the authors’ previous work. Iron saturated — 


-point of pure iron, which seems to be 2450 ++ 60°, at 80 mm. pressure. _ 


Their cobalt was Of 99:85, %» containing, in addon, Ni and.a,trace, 

‘The ‘solubility of carbon jn. liquid,Co is 2:4,% at the entectic point, — 
aud increases, up, to. 7:3.% at 2415°, Above that temperature it is all, vapour 

and, solid. ang, vapour contains, 2% (possibly, 2:6) G,.which. is 
“point.of pure Co, seemed, to, be 2875°, but 
may be in, the curye, corresponds to, the carbide 
but, garbide decom decomposes, rapidly, SPER PP 


ie Anti and | 
ors. had, $0, far, distinguished. four. allotropic, forms...of: antimony: 


Cp, and they. a, ‘Peal, of $099, 
and. heated, to.102°5? for several hours, Basses into a metal 
density, 6:6786 within the same, temperature, Jimits. By dilatometer observa, 

the transformation-point is fixed at 101°. They hence conclnde ‘that fhe 
grdigary metallic antimony (a) is a metastable, system containing, sometimes 
more than two Wega a that all the constants ascribed to Sb are 

5, 1914.) hmidt’s ferro; ‘boron. (78°02 
in-a hydrogen atmosphere (aot very suitable above 100°, but nitrogen 
put, with a, Krupp steel, (0-07 My), and 
allqysis, examiped in, each. case,,., The boron. steels. resemble 
byt have, theis, peculiarities, there 
; The series, Js studied. up, 
presence of more. than.4.%.B agrey powder waa formed; by heating; to about 
| 10. mins.,.which caused difficulties ; of this powdes 
not et known, freezin 
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| -lemperalure ns.. VIEL,,.€obalt 
F... Keilig.....(Zeits.. Anorg... Chem....88. pp 
* 
Pie 
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2b; passes slowly at 100° at, into, {c) ello: from the 
hydr 90", ; sive.; F /OVGE 
of yery pure afew. bundredths .of;-1 impurities).and pouring 
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elongated ; temperatures 

weret: 7+ 205%, 200" these temperatunes, :were lowered: by the 
addition, of: boron, the curves: for, different. small, boron, percentages .beis 
aliifaicly: to.one another, There is an.arrest;in: the curves. of all the 
Sdiutions at 18°, corresponding to the liberation of Fe,B, This boride 
itself and all the alloys are ferro-magnetic. There is a boron-pearlite ; if the 


theta? is-quénclied at 2200? ify water and’ etched with: 
hoWeve?, pdarliteis nd longer found, andthe: steels: are tess-hartl: than those 
| -By etchitig- the’ quenctied steeh with 9% nitric. acid 

and steels (up to 0°25 % are: consist of 
very small grains in. the! presence’ of more’ boroit the: structure is marten: 
site) but there ‘is ‘no boron austenite, pérhapis becanse:7 item: dissolves much 
Jess ‘botorthad carbon. ‘Phe! hardness:-rises én slowly-cooled ‘specimens 
With ‘the boron percentage; the: Mohs scalé 8 and 9;cortn: 


Stitt We boy ti> Bronze. 
s No. 60. 


per vith ‘the Hest of annealing 
Sn 10, den dti tic structure ound ad to 
until the specimens ‘have 6 ted for’ hours 


tore 


pecimens sol fapidly, and is probabl ‘the larger 


eviden su a 
essés_resulti 


Phenmoelectric Method ‘for the the Ablotropy ‘Of Metals. 
Benedicks. *(Comptés 207+200, Reb] 
closet) circuit made up ofa homogenéous! sesultson changing 
the’ temperatare of any portion-of the circuit» Evemif the muetal-does possess 


thie ‘two: balaticn tach however, 
‘the teating‘is not! statiénary) the! contact 'subfaces(bf the -twor phases 
‘soquire -different é:mifi developed: This 
principle tas ‘been applitd>te the! stady of'thie alletvopy of irombp:cagsing 
ites; containing only of cother 
ities} to’ traversé<2 ‘smal! dlectric: furmace, temperaturéof 
ch! was ‘meabared: by means‘of a thérmo-couple. 
effect 4s produced ‘at temperatures! below 6002 
‘wetn 600° and 875° the effect is slight but continuous, while at 875° thereisa 
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githe As A mire detailed 

of the 700” arid “800? thows ‘that thers 
discontinuity: ‘position ‘of AQ. A'tample of pare etectrolytic 
similar iqualitative results.” ‘The: author considers ‘that the results: 


Copper Nickel and Cobalt:Alloys. Wachtert. 4Oesters. fe 
Hiittenwesen, 62. ‘pp. 841-846, 857-861, 874-978, 892-895, 406-410, 
Chem. ‘Zentralblatt, 9219-920, '1914.)—The thermal, magneto-__ 
metric and: mechanical investigation concerns binary alloys, including Monel 
metal (1Cn 4-4Ni),- and the: ternary: system -Ni-Gu-Co..' Fhe materials were 
_ electrolytic Cu and electrolytic Ni ; the Go was reduced by means of hydrogen 
from: its-protoxide ;' the alloys were fused: in carbon tubes heated: in Fried- 
rich porcelain ‘gas-furnaces, tinder protective salt layers:... A platinum furnace 
Was. built into the magnetometer, of ‘which :a given, 
As regards Ni-Co and Cu-Co, the author agrees in the main with Ruer and 
‘Kaneko and with Sahmen respectively, No new phenomena were discov 
in the ternary alloys, “To secure great hardness in copper alloys, Co ani 
Should be added in equal proportions. All the alloys are attacked by nitt 
acid, but resist acid; the addition of Co fayours Me 


siable heat effect or change of if two constituents resemble 
very ‘closely ; ‘such solutions are called ideal.” “The. vapour pressure 
Pa of the constituent A in ‘such, a solution i is proportional to the mole-fraction + 
of. that, constituent in the ‘solution, or apy: ==kdx,, From this equation the 
other laws of ideal solutions can be deduced . thermodynamically, and the 
freezing-point solubility - relation was chosen to test the accuracy of the laws 
of ideal solutions. For the two su substances A and B the increase in the 1 : 
fraction is given by dT/dx,= RT/Laza, and similarly for. B, where Tis the 
absolute temperature of the noes Po and L the molecular heat of fusion. 
The L values for benzene, diphenyl, naphthalene are 2870, 4020, 4560 cals. 
the melting-points 5°48°, 68° , 80-09" in ‘the same order. “The eutectic 
‘points found (and calculated) by the ‘authors are : benzene-naphthaléne 
B48 (— 8°56)? ; benzene-diphenyl — 5°8 (— 6°1)° ; naphthalene-dipheny! 
these determinations were made by an equilibrium method, 
the iassumption: being ‘that)'L: is:independent of Ti:for the range involved, 
which: is questionable for diphenyl: The agreement is close, however, and 
the.-solutions may -be considered:ideal..: Under two conditions the freezing- 
point or solubility of a solid im-aliquid anay hence be calculated (1) the heat 
_ of solution: must.be zero for the cange:involved, (2) the dilution of the solution 
must not involve any chemical:change::. t-then-follows that when a crystal- 
line substance forms:an ideal solution'with -B. the mole-fraction is entirely 
independent of the nature: of ‘the solvent:B and:therefore the same forall 
solvents; depending merely upon the melting-point of -A, -heat.of fusion, 
and temperature.;: This rile was. discovered: by: Schroder (Zeits., Phys, Chem. 
40,1808), -but, lias apt received attention... The considerations, farther 
furnish: aiready, detecting the presence of racemates.in the liquid 
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Anorgo Chem. 6; 1914.)--The: solutions, cantain. cane 
sugary glycerol, alcohol, ; NaBr, MnSO EeCls, water; 

ned, sglyents,. to, .and 
40°.C.: Tbe crystallites, then, separating are: of,.four ive, types: 
skeletons or nuclei .are- onal, or rectangular in outline, but the | 
both cases.at 60°, ; (6):and,(c) spherulites, redial 
is. obtained ith heavy, i: 4d) very. dilute, solutions, 
the nuclei have.all the same 
melting-points, they, ‘were placed. in water at, then very slowly he: 
up, differences .of 0001 deg..C, being observables the melting-points were 


‘Solutions of. Metals in Boiling Meftury. Beckmann and O. 
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The such, experiments; have: sometimes been. ‘interpreted 
as, giving airing low molecular, weights ;. the. authors. refer 

them to the ebullioscopic constant, stating the, elevation, of, the, boiling-point — 
by dissolving. gm. of metal Whar, the 


this addition, ,is, much more, important in. the :case, of, mergury, than. with 
other: solvents, because the atomic. weight of mercury, is high, 200,.and.the 
opic constan 


Potassium . F. Lovelace, C.. W. Frazer, and E. Miller. 
(Am. -Chem, 88. March, 1916,)---The..authors have. 
viously described a. static method [see Abs.471,(1915)] forthe: study ofthe 
vapour tension of aqueous solutions, and the present paper contains a detailed 

record of. certain alterations made to improve its efficiency. They now.claim 


designed to secure a more nearly. constant 
duction of|a method for the: continuous solutions — 
while vacuum... The:temperature: of the thermostat,can .be maintained 


deg, for periads of 12 hours or After the 


absorption 
of the water-vapour.a more sensitive McLeod gauge has been introduced:for 
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amalgam. seems be. associated .with mercury, the appar. 
ently: NaH NaHg, K or KHgu, Ca metals 
their apparatus to. be capable of. giving ithe vapaur::tension depressions. of 
ueous. solutions cecrectly. mm. or-:less. .The principal 
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air-pressine, and aiotual observations of the 
Under chess Towering: a. givery solation 
_ rettiaitis “coristatit® for’ days to’ 0-001 mit,’ Solutions of potassiuin chloride 
from'0-2'M tiave beet studied? It has 
showin by the analysis of the solutions from ‘the wpparattis ‘after'the meéasute- 


licabifity Of: ‘been: tested with some nén-électrolyte over 


Cel: Ai Hofmann aid? Ritter: (Deutsch: 
Chein: Gesell, Ber. 47. ‘pp, 2288-2244, July, 1014) dalcitiin ‘hy 
free ‘from calcitin chlorides having become obthinable from the Griesticim- 
Elektron Works, ‘the authors investi estigated: ‘its behaviour '6n “heating ‘bp te’90? 
and ‘in "the: CO," also OF ‘catalysts,’ comparing ‘it withthe 
behaviour of other’ hypochlorites (Nu; 'K) and ‘chloride of Hite 

powder).’’ In-'dty air frée there is between the Ca: 
hypdchiorite and bleach, and-very little évolution of chlorine eveit dt’ in 
moist thé bleaching powder loses more chlorite; odirrent ‘of invoist CO} 
they both and mixtures of'the caléiunt Hypodkiorite atid chloride 
all their “AS tegards availablé Oxygen, ‘bleach ‘will’ ‘tis 
contaih tore that'0027 whilst the pute! calcitim “tiypoetitorite cont 
taifis 0-068 ‘gmi:' respect td. catalysts'whi¢h are added to 
oxidising ‘power of ‘hypochilorites, hydrogen’ pétoxide, ‘ete, it is 

nish Between (a) Oxy geri-liberatin} itiditim; cobaltic 

promidte ‘oxidation, they’ réntiait ‘unchanged add when 
Ir i$ added to mixtures of organic compounds and hydrogen ‘peroxide, 
oxygen gas is liberated (not in sfatu nascendi—i.e. not in atomic form, as is 
often -adeumed),» but ‘the prométed: cafalysts 
affect: the: emf. icithiér. ld deterininink the Mxidation potentials ut 
‘bypoehtorites (mixed With the hydrokide ot éalciam withséda)) whattiiok- 
able‘electrodes ‘had to’ be! “such answery Pt; Aujomageetite; arid — 
(ini absence ‘of also Od, Pe; 'Sbj" Ags! graphite and: lampblack’are 
attacked)’ The potential of the cal¢idny ‘hypovhiorite against’ the’ “calomel 
electrode” 0608 \volty “eleetrod’ 460088". 
bleaching powder gave neatly the: alualinity — 
affects the poteritial, ‘ditation ‘but little. stist 
20% FeCl, this: gave volts, but only of the ‘available 
the-wulués were? tdised to: 71 “volts, “Arid Pein 
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volt against h | electrode in 2N-NaOH, and + 0°7 volt in IN-HC1 ; but. 
joni "had "to be" ‘Hence thé : Pt 

it ‘Sodiuin’ and “Soda “| | Beechwood “electrode 
this gave 0°76 to’ Volt, ‘sind; coupled With silver Volts 


tarrent yield of 76 %; Oxygen almidst ‘entftely’ spetit ‘in 
= the carbon toCOy. Such cells'tight answer ; but 

oxygen directly ising thie iv 


(Zeitsy 21. Jaly 1, the ‘ot 

an investigation of hypochlorites, their stability, oxidising: power, potential | 

various Couples’ depending’ upon the ‘ordinary pow vers: of ‘hypo- 

boii does not emit ‘does it absoth "The new 

‘belong’ to the type of faeques" so-called’ carbon cell) whith was 
‘really at hydrogen’ couple.’ "The Smee cell (amalgamated zinc, Salplitiric 

“acid, and’ hd th a | 

(the oF the Grove the ‘ew ‘cell, ve 

by the Charéoal,s0'that not’; is libétated 

by the soda. "The ‘energy the ‘aime that” the 

Gf carbon, yet there ‘reat equilibriutit; the Yate of ‘depblar 
the’ wiain’ fatter. arbor ‘acts as depolatisér, not electr 

it-will"be d wHilise’ atmiosiphetic 


trolyte a which the’ 18 meast te 
‘as Possible! the How Hiitrogen varat 
io the ot the observati 


tie 10 that a’ Higt 
“ti ent one experiment to may give a 
. to within a few millivolts, in spite of slight differences in the desis of 
- the electrolyte. This result indicates that changes in the composition of the 
electrode surface play a greater- part than do changes in the composition of 
- the electrolyte in the attainment of equilibrium ‘between the two. Besides 
emphasising the necessity of employing the equilibrium electrolyte, if the 
potential of a surface of known composition is to be ascertained with accuracy, 
~ the results furnish evidence of the great uniformity of the alloy, since in each 
instance the values show a very gradual, steady “ drift,” the sense of which is 
~ determined by the composition of the electrolyte, instead of the highly irregular 
ise and fall of several centivolts or even ectvolts by 
“VOL. —a.—1916. 
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O84, Change of Inner-State of he Daniell Cell, 2. Samesima. 
(Mal Soc, Proc, ‘8, pp. 870-881, a, short 


introduction. the author. gives. details, of :the. ¢: ents he bas 
ont, Daniell cell, as. influenced. by various, factors. 
ng. 1ormal solutions of copper sulphate aud zinc, sulphate, it is found 
at, cells b with and withont porous. pots.as diaphragm give, the same 
coe to two places of decimals ;, the. cells. with porous pots give a slightly 
higher ¢.m.f. in the third decimal place. A bright copper: electrode gives a 
higher ¢.m4, than an-ele ctro,deposited one, possibly, because of strain existing 
its inner structure; Details arealso given of gonstencted 
ordinary, commercially-pure. materials, 
_ The influence of time on the of number of cals was invest 
“gated... All. the cells were kept.on, open. circuit, save when the measurements 
jwere made, except one, cell. which was kept, closed through a resistance of 
10,000 ohms ; the electrolytes used. were twice-normal solutions, and one cell 
Was; Siminiehed. ie onder to Remove formed at the 


little effect;, amalgamated Zn |.2N —-ZaSQ, |; bright Cu, 
oer the same a3 that, ofa Daniell cell, and remarkably,constant with 
time,.. In, some. cases, it. was noticed that 


The quantity of spongy r copper gradually increases until it reaches the walls 3 
of the pot, through the pores of which the growth of copper gradually makes 
growth continues and 


‘the aathors the experimental details necessary 
casrying, out successfully the following separations; Ag from Sn and 
Hg from Sn and Sb ; Cu from W; Cu from. Mo; Cu from W and Mo; Pb 
from, W ; ‘Pb from. Mo; Pb from,W and Mo; Hg fee Mir Hg from. Mo; 
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